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just two... 


Integral 
Waterproofing 
Admixture 
for Concrete 
and Mortar 


of the range 


Metallic bonder 

for Grano Topping 
and between 

old and new concrete 


The STERNSON range of products, developed to answer 
specific needs in the preparation of concrete, comprise 
hardeners, waterproofers, accelerators, bonders and dust- 
proofers. Tried and tested in use over the years, STERNSON 
products are continually being specified for important con- 
tracts. If you have a problem in concrete then contact S B D 
and benefit from the wide knowledge built up over many 
years of practical experience. 


For complete information on the Sternson Range of hardeners, 
waterproofers, accelerators, dustproofers and bonders write to:— 
STUART B. DICKENS LTD 


_ B 4 \To 
Manor Way, Boreham Wood, Hertfordshire. Telephone: Elstree 2211 
A 





CONCRETE AND CONSTRUCTIONAL ENGINEERING  Pesevany, 1961. 


INDEX OF 





Encingeatne ~eanas & apamesimnaed Lev. 
Exranorre Lrp. . ‘ 


Fare, A. E., Leo. 
Fiexie.x Dare 


& Toot Co. Lew. 
Lrp, ‘ 


G.K.N. Rewrorcements Lro.  . 
) Lev. 


Ginzson, M. J. 
Seats Caboose te Lrp 


Ipeat Casenewts (Reavinc) Lrp. 
Iureetat Cremtcat Leousrers Lro. 


OUNSON, rary & Neruew Lev. . xxxiii 
i T.C,&Co Lm. . ‘ viii 


ag ewe oy ag aay 
Kine, J. A., & Co. Leo. 


ADVERTISERS 


Larance ALuminous Cemewr Co. Leo. 
m, Avers & Co. Lev. 
Laws & Sow (Statxes) Lro. 
Leca (Gaear Barra) Lro. 
Lexps Om & Genase Co. Lro 
Lenscrere Lro. . 
moron, Guorce, & Co. Lrp. 
Lixp, Parse, & Co. Lrp 
Loncper, Gtorce, & Sox Ltn. 


McCesa & Co. Guerrrecy) Lro. 
Macauoy Lev. . 

McKiwesy Fourwparions Lrp 
Macutweny (Corriwentat) Lro 
Masowrre Lrp. 
May & Burcure Lro 

nk Frooss Lro 
Murars’ Mactinney Co. Lro 
Mrs Scarrote Co. Lro 
Mopvutiar Concrete Co. Lrp 
Mosk, A., & Co. Lrp. 
Mutcasten, Wu., & Co. (Cowrractors) Lro. 


Oumta Comsrevuctions Lrp 


P.S.C. Eguieuent Lro : ; . Lt 
Pasmixy & Taicxetrr Lro ‘ : , sm 

Portasio Lro. . . Ww 
Powatt Durrayw Treaze Lwovsreis Lro. xxvili 
Paewragssen Saizs Lro xxviii, .xxix 
Paretr, B., & Sows Lrp =x 
Pomecerer Hine Co. Lro xiii 


RawaLag Sreet Mouins Lrp 
Rover Carn Co. Lro. 

Russa & Towrxtxs Lro 
Rytaxos Brorness Lrp. 


Seatocrets Proructs Lrp 
Suerizx Concerts Puss Lrp 
Sreiwo Lro. 

Srewt Paecast Cowcearre Lro 
Stic B Parr Saces Lrv 
Stowe Cover Barzasr Co. Lev. 
Sronenr, Wu. T., & Co. Lro 
Sraessino Devetorumxts Lro 
Sruart’s Grawouren: Co. Lrp 


Tarmac Lro. xxix 
Tewroe Bas Co. Lrpo hxvii 
Tuames Prvwoop Mawvractvrers Lro 

T.P. Potyrrastic Cowverters Lrp xlvits 
Trant Gravets Lrp xvi 
Tavcx-Mix (Miotanps) Lro 

Toweet Poretisxny Coment Co. Lev 


Voramany, O. A. 


Warten Weicer & Co. Lro 
Weteeck Trapiwe Co. Lro 

“am Bros. Lev. : 
Wastwoon, joszrn, & Co. Lro 
Woerrenzan leon & Stet: Co. Lrp 
Whirtey Moran & Co. Lro 
Wiecer Leo. 


Younsums Hewwesiqns Cowrazactine Co. Lrp. 





Fesevary, 1961. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


just two... 


Integral 
Waterproofing 
Admixture 
for Concrete 
and Mortar 


of the range 
Metallic bonder 
for Grano Topping 
WS and between 
\ old and new concrete 


The STERNSON range of products, developed to answer 
specific needs in: the preparation of concrete, comprise 
hardeners, waterproofers, accelerators, bonders and dust- 
proofers. Tried and tested in use over the years, STERNSON 
products are continually being specified for important con- 
tracts. If you have a problem in concrete then contact S B D 
and benefit from the wide knowledge built up over many 
years of practical experience. 


For complete information on the Sternson Range of hardeners, 
waterproofers, accelerators, dustproofers and bonders write to:— 


STUART B. DICKENS LTD 


Manor Way, Boreham Wood, Hertfordshire. Telephone: Elstree 2211 
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STEEL ( 
REINFORGEMENT |} 


Sizes up to 1I;’. 


We can offer 
PROMPT DELIVERY 
FOR MOST DIAMETERS 
PARTICULARLY 
a", te” & &” 

* 


Delivery to 
Works or Site 


telephone 


your requi rements 


f WELBECK 


TRADING CO. (LONDON) LTD 


15B COOMBE ROAD, NEW MALDEN, 
SURREY 


Telephone: Maiden 8384 
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STORER’S 





Sawing, Planing and Moulding Mills and Storage Yards at Barking 


for 


SOFTWOOD 


Wm. T. STORER & CO. LTD. 
Timber Importers and Merchants 
ESTABLISHED 1913 


Telephone: RiPpleway 030! (10 lines) 


RIVER ROAD - BARKING - ESSEX 
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a, 
advantages 

of *. 

the new technique 
of 


UNDERREAMED 
BORED 
PILING 


Foundation borings ranging from one to eight feet in diameter can be drilled at high 
speed to depths of 110 feet and their bases underreamed to provide greater load bearing 
area. The excavations are filled with concrete, reinforced if necessary. 


1. A group of small diameter friction piles 6. Pad and strip foundations can be replaced 


can be replaced by a single underreamed 
large diameter pile carrying its load mainly 
in end bearing. 


. A group of small diameter end bearing 
piles can be replaced by a single large 
diameter pile. This reduces drilling costs 
and an additional saving in concrete can be 
made where underreaming is possible. 


. In suitable ground a single pile can carry a 
load in excess of 2,000 tons. 


. Pile cap costs are reduced or eliminated. 


. A long friction pile can be replaced by a 
shorter underreamed pile carrying part of 
its load in end bearing. 


by piles with or without enlarged bases. 
Considerable savings in the cost of hand 
excavation, timbering, dewatering and 
reinforcement can be achieved, even for 
small houses. 


. The soil strata in any individual boring can 


be inspecied. 


. Underreamed piles can resist heavy tensile 


forces. 


. The McKinney system of auger drilling is 


quiet and causes no vibration damage to 
adjacent structures. 


. Other types of boring for access shafis, 


soakaways, etc., can be carried out rapidly 
and cheaply with the equipment. 


McKINNEY FOUNDATIONS LIMITED 


MANOR WAY, BOREHAM WOOD, HERTFORDSHIRE 


Telephone: Elstree 2854 


4 [Laman ) comp aor 
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THE MACALLOY ROLLED THREAD 
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McCALLS MACALLOY LIMITED 


TEMPLEBOROUGH - SHEFFIELD - ENGLAND - P.O. BOX 4! 
Telephone ROTHERHAM 2076 (PB. Ex 6 lines) 

LONDON: SLOANE 0428 + BIRMINGHAM: ACOCKS GREEN 0229 

PORTSMOUTH: COSHAM 78702 © MANCHESTER: BLACKFRIARS (0/8 
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AB MOULDS 


CAN BE RELIED UPON TO 
GIVE CONSISTENT SERVICE 
OVER MANY YEARS 


The above illustration of a standard 
garden edging mould shows the tough 
construction of our moulds, which 
reduces expenditure on maintenance 
and constant replacement of moulds 
of less robust design. 


A.B. MOULD &CONSTRUCTION CO.,LTD. 


VULCAN WORKS, VULCAN WAY 
NEW ADDINGTON, SURREY 
Telephone : Lodge Hill 2347 ; Telegrams : Abmould, Croydon 
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NOW I SLASH LABOUR AND TRANSPOR 
COSTS ON SLAB SHUTTERING WITH THE 


Wenge 
pecco-bea 





* Proven safety factor 
2.2:1 

* Lightning adjustment 
from 8’ 6” to 27’ 7” 

* Unique one-stroke 
wedge lock 

* Makes propping 
obsolete 

* Free work areas 
for kindred 
trades below 

* Two basic 
components: lattice 
section and plate 
section 

* immediate delive 
from nearest MILLS 
depot 











WARP 


The new all-stee 
eliminates propping 


LOWEST EVER LABOUR COSTS 


Here’s the quickest, easiest and safest slab 
shuttering support ever devised—the Mills 
Pecco-Beam. 

In minutes, the components can be telescoped to 
any span between 8’ 6” and 27’ 7". The span is 
locked with a steel wedge—rammed home with 
one blow of a hammer—and beams are ready to 
hoist into position. There are no loose parts; no 
screws to burr; and the timber cutting and 
intermediate propping required for conventional 
shuttering is eliminated. Kindred trades can 
work unhindered in the area below. 

FREE PLANNING SERVICE Mills Drawing Office pro- 
vides a free planning service to users of the Pecco-Beam. 
Also a six page leafiet, containing a loading table and full 
— of the Beams, is available from your nearest Mills 

pot. 


THERE'S NO LIMIT TO THE SUPPORT 
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wHy MILLS pecco-beam 
GIVES MAXIMUM STRENGTH 
AND SAFETY 


The plate section of the Pecco-Beam is a strip of 
steel moulded to a “V’ shape (see head-on 
drawing) so the steel is “doubled” along the 
length of the beam, instead of being only a 
single strip as on some other plate sections. The 
Pecco-Beam has a high degree of horizontal and 
torque stability. On site considerable savings 
are possible in transport, main- 
tenance and labour costs, 
because—-THE GREATER 
LOAD CAPACITY OF 
PECCO-BEAM MEANS 
YOU CAN SHUTTER 
LARGER AREAS WITH 
FEWER SHORES. 











RXohecet 
Unique wedge-lock secured at one hammer 


blow. Adjustment made positive by a 
combination of camber and load 


j AY a aes Vices. ’ 
Bearing prongs are drop forgings, welded 
to beams. Dove-tailed to avoid overlapping 








KX IXY 


A iX) Ae ee 


orizontal shoring which 
>n spans up to 27'7" <x, 


LEVEL SLAB 
IASSURED UNDER LOAD 


Top bearing sections of the Pecco-Beam have a 
rolled-in camber. This levels out under load 
giving a flat surface, but because high grade 
steel is used to make the beams, the camber 
remains unaffected even after the shoring has 
been used hundreds of times. 


MILLS SCAFFOLD CO. LTD. 
(A subsidiary of Guest, Keen & Nettlefolds, Ltd.) 


Trussley Works, Hammersmith Grove, London, W.6 (Riverside 3011) 
Depots: Birmingham - Bournemouth - Bradford - Brighton - Bristol 
Canterbury - Cardiff - Coventry - Croydon « Edinburgh - Glasgow 
Hastings - Hull « liford « Leicester - Liverpool - London - Manchester 
| Middlesbrough Newcastle - Nottingham - Oxford - Preston 
Plymouth - Portsmouth - Reading « Rotherham - Southamp ‘Ss 





you CAN GET FROM 


a ST 


-———8 6-6 r— = 
———— WS CONE a 
—_—_——_wr-ne a 
adit ae —— 
acon ame ht hm aa 


VARIOUS BEAM COMBINATIONS 


Pecco-Beams have two lattice sections, one 
8 6” long, the other 11 8° long. The plate 
section is also 8 6". Spans from 8 6" to 
27’ 7° can be obtained by alternating the 
types of beams used. 


Wen 
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May we 


PRECAST 


your 


STRUCTURAL 
COLUMNS 


and 
SAVE TIME SAVE MONEY 


J. A. KING « Co, Lo 


181 Queen Victoria St., LONDON, E.C.4 
Telephone: CENtral 5866 (5 lines) Telegrams: Kinovique Cent London 














OV Www 


SPECIALISTS 
Wr. MULCASTER | 

















NTRACTORS) LTD- 


d Renderings 
for Gunite Linings 9 : 
pase Wee preceres of every kind in any P@ 
aeeer™ of the country. 


HASLINGTON Crewe 2265-6 


Telephone : 


g co. (CO 


CREWE 
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THE P.C.4 PUMPCRET 
CONCRETE PUMP 


CONCRETE BY PUMP AND PIPELINE 


Specifications : Two Sizes P.C.3 P.C.4 
Capacities per hour, approx. . . | 20-24 cu. yd. 8-10 cu. yd. 
Range: 
Horizontal,approx. . . . . 1500 fe. 1250 fe. 


or Vertical, approx. . . . . 135 ft. 125 ft. 
Pipeline . 


bt malas ghee te 6 6” id. ae 
Power required: Electric or Diesel | 45 h.p. h.p. 


FOR HIRE 
(DUMPCEET) 


THE REGISTERED TRADE MARK OF 
THE CONCRETE PUMP COMPANY LIMITED 


Pompcret Hire Company Lp 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone : Western 3546. Telegrams : Pumpcret, Kens, London 
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for 


concrete castings 


by 


designs 
submitted 


JOSEPH WESTWOOD & CO. LTD 


NAPIER YARD, MILLWALL, LONDON E.14 


Phone: EASt 1043 
Cables: Westwood London "Grams: Westwood Easphone London 
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CIVIL 
ENGINEERING 
CONTRACTORS 


CONCRETE G LTD 


CONTRACTORS TO LONDON AND BELFAST 
ADMIRALTY - WAR OFFICE’: MINISTRY SPECIALISTS IN 


REINFORCED 
OF WORKS - BRITISH ELECTRICITY 


CONCRETE CONSTRUCTION 
AUTHORITY - DOCKS AND HARBOUR 
BOARDS - RIVER & DRAINAGE 
AUTHORITY - RAILWAYS AND INLAND 
WATERWAYS - MINISTRY OF SUPPLY 
SHIPBUILDING AND 


HEAVY ENGINEERING INDUSTRIES 


CONCRETE PILING LIMITED 
10 Westminster Palace Gardens 
Artillery Row London S.W.1. 

Telephone: Abbey 1626/7 
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* WATERTIGHT 

WE ARE SPECIALISTS «x Sereeeruns” 
IN THE REPAIR = swimMMinG 

AND RECONDITIONING « °°?! 57°: 

OF REINFORCED * LININGS For 


CONCRETE STRUCTURES * ‘ewens 
| * TANKS, ETC. 


TELEGRAMS: 
“GUNITE, 
HITCHIN’ 


CONSTRUCTION CO LTO = 
WESTERN WESTERN HOUSE, HITCHIN, HERTS. ] HITCHIN, WESTERN HOUSE, HITCHIN, HERTS. ] HITCHIN 4371 


COPPER STRIPS 











All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under ears Sane is 


perforated copper 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices agsinst de- 
tailed specification. 


ALEX Jj. CHEETHAM LTD. 


MORTON STREET + FAILSWORTH - MANCHESTER 
: FAlLeworth 1115/6 
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Foundation 
Cylinders by 
Braithwaite 


For the Electricity Board of Northern Ireland 


Consulting Engineers: Messrs. Kennedy & Donkin, London; Sir Alexander Gibb & Partners, London 


209 Braithwaite Reinforced Concrete Cylinders with a total length 
of 8288 ft. (40 ins. in diameter) were constructed for Coolkeeragh 
Power Station including the Chimney Stacks. Details of this 
modern form of foundation construction may be obtained from 


BRAITHWAITE FOUNDATIONS 
& CONSTRUCTION LIMITED 


(Proprietors: Braithwaite & Co. Engineers Limited) 


London Office: DORLAND HOUSE, REGENT STREET, SWI 
Telephone: W Hitehall 3993 . Telegrams: Bromkirk Phone London - Telex: 23320 





lilustration above 
shows some of 
the post-stressed 
bridge beams, 
each 80 ft. long 
and weighing 35 
tons, produced by 
Anglian Building 
Products Ltd., for 
British Railways, 
Midland Region. 
Main Contractors: 
Messrs. Leonard 
Fairclough Ltd. 


ET Bocca supplied by 


MAY « BUTCHER Lr 


SPECIALISTS IN TIMBER SHUTTERS AND MOULDS FOR CONCRETE 





More and more Contractors and Precast Concrete Makers in all parts of the country 
are taking advantage of the first-class service we offer in the supply of timber shutters and 
moulds to any design and size. This service has proved over and over again that by 
ordering your shutters and moulds from us you effect every possible saving in time, labour 


and money. intricate the shutter or mould, you are assured of accuracy in 
detail and a product with long trouble-free life. Shutters and moulds can be 
with a plastic lining if desired. Full details of this class of work carried out by us 

are available on request. 


HEYBRIDGE BASIN, MALDON, ESSEX. TELEPHONE: MALDON 69/9 
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BAR-BENDING 
EQUIPMENT 


This is a single-disc machine 

which is specially designed for an 

extraordinarily high rate of bend- 

ing bars up to |} in. diameter. 
A full hook takes three seconds’ bending time. It 
is also equipped with accessories for bending angle 
loops in one operation on mild steel reinforce- 
ment up to | in. diameter. 


HOOPS & 
SPIRALS 


We supply, at extra cost, an 
appliance (illustrated here) for 
use with RAS.40 and ARD.50 
models for the bending of hoops 
and spirals. Bends radii of I! in. 
and upwards and to any pitch of 


Our Bending Equipment also includes the ARD.SO model—a double-disc 
machine for bending bars up to 2 in. diameter. We also supply, at extra 
cost, formers and backrests for special steel such as ‘* Square Grip,” 
** Twisteel,”’ etc., which can be fitted to the ARD.50 and RAS.40 models. 
Full details are available on request. All machines are available for Sale 
or Hire. 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, 


Telephone: Chatham 45580. Telegrams & Cables: Cembelgi, Chatham 
B 
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“Bas Quality WOOD 


CONCRETE MOULDs 
AGGREGATES 9 ‘**"_;RESASTING 


in all grades wena on 

= Jot 
i. 25 years’ experience at your service 

DELIVERED BY ROAD OR RAIL | ARCHITECTURAL SPECIALISTS 


AND MODEL MAKERS 
WM. BOYER | 


| LAWS & SON (STAINES) LTD 
& SONS LTD (CONTRACTORS TO H.M. GOVERNMENT) 
Langley Road Works, Staines, Middx 
MEMBERS OF S. & G.A. of G.B. Telephone: Staines 53700 
ESTABLISHED 1810 and 
IRONGATE WHARF, PADDINGTON, W.2 
TELEPHONE : PADDINGTON 2024-6 








Pottery Lane, Newcastle-on-Tyne 
Telephone: Newcastle 20567 











FOR THE 
CONTRACTOR 














B. PRIEST &6 SONS LTD. otp nite: stares: enc 


Telephone: Cradley Heath 6650! (8 lines) 
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makes the best concrete... 


Sealocrete Air Entraining Agent in concrete mixes 


IMPROVES flow, compaction and imperme- 
ability of concrete; resistance to sulphate and 
frost attack; pumping without segregation ; 
coverage of reinforcement; density and 
smoothness; workability; riding qualities of 
concrete roads. 

REDUCES water-cement ratio; vibrating and 
placing time by half ; segregation and bleed- 
ing; wear on mixing and placing plant; 
green breakages and gives sharp corners; 
manufacturing costs. 


SEALOCRETE PRODUCTS LIMITED 


ATLANTIC WORKS ' HYTHE ROAD’ LONDON N.W.10 
Telephone: Ladbroke 0015/P.B.E. 
Telegrams : Sealocrete, Wesphone, London 
Cables: Sealocrete, London 


* Pgh ~~ »* 
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Only the best is good enough 
SELSET RESERVOIR FOR TEES VALLEY AND 
CLEVELAND WATER BOARD 


Concrete incorporating Sealocrete Air En- 
training Agent pumped approximately 1200 
feet through re-mixer up hillside. 
Contractors: Balfour Beatty & Co. Ltd. 


Consulting Engineers: Edward Sandeman, 
Kennard & Partners. 
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PUT YOUR FAITH 
IN THE TESTED 
BRAND 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH 
IT FIFTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CO. 


Phone 22480 LEEDS, 10 ‘Grams: “Grease, Leeds 10” 











A NEW “CONCRETE SERIES "’ BOOK 
ON 
SHUTTERING 


A unique book written by a practising designer of formwork especially for 
those similarly engaged 


CONCRETE FORMWORK DESIGNER’S HANDBOOK 
By H. R. GILL 


Principal contents include pressure of concrete on forms; working stresses in 
timber (including plywood) and steel; bending moments and forces; formule for 
sheeting, walings and ties for vertical and inclined walls, and floors; design data 
for vertical and horizontal forms, studs and soldiers, joists and bearers, walings, 
ties, scaffold tubes, etc. 
27 NOMOGRAMS. 27 DESIGN CHARTS AND TABLES. 
Numerous illustrations. 159 pages. 
Price 15s.; by post 16s. 3.50 dollars in Canada and U.S.A. 


CONCRETE PUBLICATIONS LTD 
14 DARTMOUTH STREET, LONDON, S.W./ 
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STRESSING DEVELOPMENTS 


LIMITED 


CHANGE OF ADDRESS 


Owing to expansion, as from March Ist 196! 
our new address will be 


FORDWATER TRADING ESTATE 
CHERTSEY SURREY 


Telephone: CHERTSEY 2950 
Telegrams: STRESS CHERTSEY 


Where we welcome and give personal attention to 
your enquiries for: 
© ANCHOR GRIPS, WIRE & STRAND 
© MULTIPLE }” STRAND POST-TENSIONING ANCHORAGES 
© MULTIPLE 0.276” WIRE POST-TENSIONING ANCHORAGES 
© PULL-CARRIAGE PRE-TENSIONING EQUIPMENT 
© HYDRAULIC JACKS AND PUMPS 
© COMPLETE STRESSING BED DESIGNS 


PLEASE ASK FOR OUR NEW BOOKLET AND PRICE LIST 








CONCRETE AND CONSTRUCTIONAL ENGINEERING _Fesavary, 1961. 


TRUCK 
MIXERS 


Available in several capacities, either with 
petrol or Diesel engine or power take-off. 
Quick and intensive mixing. 

Quick charging and discharging. 


HAZERSWOUDE HOLLAND 
P.O. Box 88 LEIDEN 
Over 40 years’ expérience in the construction 
»f contractors machinery 
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A FIRST-CLASS SERVICE FOR ALL TYPES OF 


REINFORCEMENT 


DESIGN SUPPLY BENDING AND FIXING OF 
MILD STEEL, COLD WORKED BARS AND 
HIGH TENSILE FABRIC 


WE ARE THE SOLE MANUFACTURERS OF 


COROBAR 


(TRADE MARK) 


THE COLD WORKED BAR 
FOR 


CONCRETE REINFORCEMENT 


OFFICES : WORKS : 
ARDSHIEL HOUSE RIGBY LANE 








EMPIRE WAY DAWLEY ROAD 
WEMBLEY, MDDX. HAYES, MDDX. 





THE ENGINEERING DESIGN & CONSTRUCTION 
COMPANY LIMITED 


TELEPHONE: WEMBLEY 9474 TELEGRAMS: EDCON WEMBLEY 
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116 Richmond Road, Kin 
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For compacting mortar cubes 
for compression tests to 


B.S. 12/1958, 146, 1370, 915 


Automatic Time Control 


‘CAPCO 


H.F. VIBRATOR 


“ CAPCO”’ CONCRETE TESTING APPARATUS also includes: 
Cube Moulds; Slump Cones; Tensile, Vicat and Cylindrical 
Moulds; Compacting Factor Apparatus—Standard and Auto- 
matic ; Sieve Vibrators and Sieves ; etc. 


CAPLIN ENGINEERING CO. LTD 


(ESTABLISHED 1918) 


POLLEN HOUSE, 10/12 CORK STREET, LONDON, W.! 
Phone: REGENT 0716. Grams: CAPLINKO, LONDON. Telex: 23255, Cables: CAPLINKO, LONDON. Works: IPSWICH. 
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Our range of industrial engines are a practical 
proposition for many types of industrial equip- 
ment... compressors, cranes, pumps, contracting 
equipment, earth borers, generators, railcars, weld- 
ing plant, works trucks, tractors and conversions. 
Simple design, modern fliow-line production 
methods and common interchangeable parts 
contribute to the low cost of these high efficiency 
engines. And remember, every engine is fully 
backed by a World-wide Parts and Service Organi- 


Wherever you are, whatever your probiem. 


2036 


MOTOR COMPANY LIMITED 
ENGLAND 


are at your service 


For further detaiis of our 


INDUSTRIAL 
ENGINES 


and the ecuipment they power, 
send the coupon to your nearest Ford Dealer 
or direct to 


CONSTRUCTIONAL 


ENGINEERING 





industry 


sation. Take your choice from a wide power range 
... Diesel 20 to 86 b.h.p. and Petrol 11 to 87 
b.h.p. (12-hr. rating). 


DIESEL ECON OM Y—have you considered the 
replacement of existing power units in your 
equipment and trucks with the famous 4D Diesel 
engine? You'll have the unique advantages of 
economy, long-life and iow running costs... 
plus the best service in the World! 





Please send me technical brochures of your 
*pETROL/DieseL Industrial Engines. The 
maximum B.H.P. required is 

n.P.m. Also, please send details of the follow- 
ing equipment powered by your engines. 


* Delete where not applicable GS!-23-2 











FORD MOTOR COMPANY LIMITED - PARTS DIVISION (G51) - AVELEY DEPOT - SOUTH OCKENDON - ROMFORD - ESSEX - ENCLAND 
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homogeneous fibreboard expansion joint filler 


Poise. 


in Great Gritain 


++ Also available in #°, 4°, &¥ 
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POWELL DUFFRYN TIMBER INDUSTRIES LIMITED 
Queensferry, Chester Telephone: Hawarden 2001/4 
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UNITS FOR THE ENGINEER 
PRECAST-PRESTRESSED 
TO ANY SIZE OR COMPLEXITY FOR 


BRIDGES. SUBWAYS, TUNNELS .GANTRIES 
| SINGLE € MULTIPLE STOREY BUILDINGS. £c 


New road bridge during construction on A.SO at Fostons, Derbyshire, showing 40-ft. prestressed beams ( pretensioned steel) 
ain Contractors: D. T. Bullock & Co. Lid., Aldridge, Staffs. By courtesy of the 
TPs. 


designed to M.O.T. requirements, M t 
County Surveyor of Derbyshire—S. Mehew, Esq., O.B.E., B.Sc., M.1C.E,, A.M.T.P. 


Seven fully equipped up-to-date Works are at your service »— 
Stockton-on-Tees, County Durham; Middlesbrough, Yorkshire; 


Scunthorpe, Lincolnshire; Kidsgrove, North Staffs; Willenhall, 
South Staffs; Iver, Buckinghamshire, and Littlehampton, Sussex. 


TARMAC VINCULUM LTD 
ETTINGSHALL WOLVERHAMPTON 


ata. phone: Bilston, 4)/0). ( 14 lings, 
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Approved for 
all Government 
Contracts 


IN USE 
ALL OVER 
THE WORLD 





MILBANK-WELLS | oe = 
HYDRAULIC PRESS P| Tons 
AND CUBE MOULDS ee as. ~y . oe 44. PRESS 
immediat2 Delivery is 2 eee Bie 110 TONS 

Two Sizes : 4 In. and 6 in. a a” 


PRESSES and CUBE MOULDS 
Testing to 16,000 Ib. per sq. in. to 

















FLOORS & ROOFS spans up 1040 ft 


PRESTRESSED seaye suwoings aL rts 





: m 


SINGLE SPAN * MULTI SPAN * CANTILEVER 
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Land-Rover owned by Messrs. Higgs 4 Hill working in 
connection with the new Slough— Maidenhead by-pess 


Today’s 
y Fine new roads to take the ever-increasing load of Britain's 


Land-Rover and traffic... and helping to build them, the 4-wheel drive 


Land-Rover! Land-Rovers fetching, carrying and hauling 
tomorrow’s men and materials... riding easily over vicious surfaces 
that will become tomorrow's motorways. Tough, reliable 
roads constructive Land-Rovers. Ask your Distributor or Dealer 
for a Land-Rover Demonstration. 


There’s no substitute 4-7,'/+2e Petrol 
LLL 


Diesel 


THE ROVER COMPANY LTD - SOLIHULL - WARWICKSHIRE aiso DEVONSHIRE HOUSE - PICCADILLY - LONDON 
CVS-277 
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IGALVANISING 


FOR ALL TRADES 


e PROMPT Extensions to Equipment and 


Plant enable us to process 
COLLECTION 3,000 tons per month 


ero [DEAL 


CASEMENTS (READING) LTD 
GALVANISING DIVISION 


Telephone: READING 632I1 = (10 lines) 
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The first building to be erected in the S.E. 
corner of the Gatwick Airport which has 
been developed as a maintenance area, is a 
282 ft long, 112 ft wide and 41 ft high hangar 
for Transair Limited. The hangar is 
remarkable for its roof structure ; notably 
the inter-connected 110 ft triangular precast 
and prestressed space frames which span the 
width of the building. At the front of the 
building, over the hangar doors, a 10 ft deep 
main beam was formed by fitting additional 


Hangar Construction at Gatwick 


members between the ends of the secondary 
Sponsor: Transair Led. beams. The beam is continuous and 
Architects: Clive Pascall and Peter Watson. supported by three prestressed concrete 
Design and erection of structural frames: | __ columns to provide two clear spans of 140 ft. 
he London Ferro- ee 9 The columns were prestressed on the 
Consulting engineers for the prestressed concrete apron: Freyssinet system to support bending 
A. J. and ¥. D. Harris. . . 
General Contractors for building end apron: moments due to horizontal wind forces. 
Sir Alfred McAlpine and Son Limited. The major prestressed force for the main 
beam was applied on the Freyssinet system. 
A leaflet giving comprehensive details of the 


complete project is available on request. 


seen OTR eebitarte tater baw he 
i ea ee 


at tod Tc 
"See See eeee 


wire was essential- 


VYohnsons. of course! 


Richard Johnson and Nephew Lid. Manchester 11. Telephone: EASt 1431 
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INSEPARABLE from 
ey REINFORCEMENT 


(a ee /F F COURSE! 


HAR SPACER 











Ss) and a guarantee that 
the specified concrete cover 
is accurately maintained . 


Complying in ALL respects to the British Standard & Codes of Practice. The U-KLIPON BAR SPACER 
of design is instantly fixed with a ry - grip in the desired position on all types of rein- 
forcement, including mesh and prefabricated. an inseparable part it positively cannot be displaced 
by heavy tamping or vibrating. epee fi om 


CONSULT 
THE B.E.C. BAR SPACER SERVICE 


contribution to accurate 











BEG. BEARER BLOCK 


FOR GROUND BEAMS * BARREL ROOFING 
BRIDGES * MAT WORK ° ETC. 


The “ B.E.C.” precision-made bearer block is another inex pean Sac. ald to obtain accuracy 
with speed in concrete construction. Let us send you full details. 


BERRY’S ENGINEERING CO. 
SOLE MANUFACTURERS : 
Middle Road, Shoreham-by-Sea, Sussex 


Phone and Gramc: Shoreham-by-See 354/-2 
CONTRACTORS TO MINISTRY OF SUPPLY, ETC., ETC. 
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Light tube piles 


| Composite piles | 








A new brochure fully describing 
7 methods of Piling is available on request 


FRANKIPILE 


FRANKI—the largest piling organisation in the world 


FRANKIPILE LIMITED - 39 VICTORIA STREET - LONDON SWI - TELEPHONE ABBEY 6006-9 
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F 
Did 


by McCALLS 


FABRIC BARS * TENTOR + BENDING MACALLOY 


McCALL & CO (SHEFFIELD) LTD. McCALLS MACALLOY LIMITED 


TEMPLEBOROUGH - SHEFFIELD ENGLAND - P.O. BOX 4! 
Telephone: ROTHERHAM 2076 (PB. Ex 8 lines) 

LONDON : “SLOANE 0428 BIRMINGHAM - ACOCKS GREEN 0229 

PORTSMOUTH: COSHAM 78702 MANCHESTER: BLACKFRIARS 1018 
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"| wonder if 
‘417' CEMENT 
is right for 


e ... Let's see. That new road is due to be laid in 
late February...there might be a freeze up, so 
ordinary cement wouldn’'tset or harden in time 
...'417’ acts fast enough to get over that prob- 
lem—but will its final strength be high enough? 
Better ask the people who make it...save a lot 

of time and trouble in the end. 


cur Gnd) about Coment | 


Mate use of our technical service. For all information please write to : 


‘417’ 
CEMENT 


‘417’ —quick-setting and 
rapid hardening - 1s an 
accelerated B.S.12 Portland 
Cement and therefore gives 
excellent ultimate strength 
and durability. Use it 

with confidence for all cold 
weather road work and 
non-stop repatr or 
maintenance jobs. 


THE CEMENT MARKETING COMPANY LIMITED, PORTLAND HOUSE, TOTHILL STREET, LONDON, SW! - Telephone: ABBey 3456 
G. & T. EARLE LIMITED, HULL - Telephone: Hull 26121 


Selling Organisations of The Associated Portland Cement Manutacturers Lid 
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GIFFORD-UDALL 
& 


GIFFORD-BURROW 


Are pleased to announce following their 
price reductions in May, 1960 further reduc- 
tions in the prices of their prestressing equip- 
ment from February, 1961. 


This has been made possible by their friends 
at home and overseas whose loyalty in cont- 
inuing to place orders at a most difficult 
period has enabled the turnover to be main- 
tained and increased. Typical price reductions 
are shown on the opposite page. 
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8 wire plate anchorages 


12 wire tube anchorages My 


8 wire plate anchorages ’ 
PSL 7° -276" grips complete VWs 
Model 61 15” combined jack 

ump 


& p s 
Model 61 15” independent 
jack i) 


12 wire plate anchorages 2 
/6 


All our products are tested by independent 
laboratories and our technical service which 
we believe the finest in the world continues 
to be at your service. 


64/66, Battersea High Street, London, S.W.11. 
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RELIABLE ceed vibrators 





SLOW SPEED 12,000 VIBRATIONS 
PER MINUTE 


OTHER MODELS IN THE POPULAR RANGE OF 
ACE CONSTRUCTION EQUIPMENT. «siymaster 
Mk. II"—Man-carrying hoist “Loadmaster” — 
Concrete Elevator. “Bomag™—Vibrating Rollers. 
“Comet"— Mobile Hoist. “Dalli"— Handscraper. 


INTERCHANGEABLE 


USEFUL 
ACCESSORIES: 


GRINDING AND 
CLEANING TOOLS 
FOR A VARIETY OF 


ACE SERVICE: “Service to the Customer”, that’s 


the key phrase of the ACE Service Department, 


unrivalled for its courtesy, efficiency and speed 


Lhe photograph used in this adr 
of W. J. Simms, Sons & Cooke 


someni wes taken by kind permission 
mitled 


A.C.E. MACHINERY LIMITED 
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[ SPIRAL STAIRWAYS 
| PANELLING 


1 COLUMNS 


ALL YOUR MOULD PROBLEMS SOLVED 


A. D.A.MODELS 


consult 


VW 108 WOODSTOCK ROAD LONDON W.4 
TELEPHONE: CHISWICK 201! 
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Civil Engineering Contractors 
with a wide experience of 
railway improvement, road 
development and coast 
protection schemes. 


Power station construction. 


Prestressed concrete 
bridge building. 


(Potter’s Bar 
Station and 
Bridge recon- 
struction.) 


M. Jj. GLEESON (Contractors) LTD. 
Haredon House, London Road, North Cheam, Surrey 
Telephone: Fairlands 4321 (6 lines). London. Sheffield. Manchester. 
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PRESTRESSING DIVISION 


Experts agree 
on their... 
Lue ADVANCED DESIGN 


CCL Spiral Anchorages for both wire 
and strand are the most advanced and 
reliable anchorages you can obtain. 

i) Made by the world’s largest manu- 
technical data i ; 
and site Hi facturer of mechanical anchorages they 
vane A Mi || _ arebacked bya responsible organisation, 


CCL Prestres- which is anxious to be of service to 
sing systems 
you. 


WRITE 


AHH tf { 
CME 


CABLE COVERS LIMITED Si Stephen's House( Technical Service Dept)Westminster S.W.1 
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A “*CONCRETE SERIES” BOOK 


REINFORCED CONCRETE PILING 
AND PILED STRUCTURES 
By 


F. E. WENTWORTH-SHIELDS, O.B.E., Past-President of Inst. C.E. 
W. S. GRAY, B.A., M.A.I., A.M. Inst. C.E.1., and H. W. EVANS, A.M.L.C.E. 


SECOND EDITION 1960 


Much information on current methods of designing, testing and making piles and 
constructing piled structures is included in the second edition of this widely-used book, 
which is invaluable to those concerned with piled foundations 

Numerous charts and tables are given relating to the bearing capacities of piles. 
The stresses produced by driving, the testing of soil, and the pressures of soil on sheet- 
piling are dealt with in detail. 

Many examples are given with working drawings and illustrations of recent works. 


149 pages. 116 Illustrations. 17 Tables. 
Price 18s.; by post 19s. 4 dollars in Canada and U.S.A. 


CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET, LONDON, S.W.|! 











A “ CONCRETE SERIES "" BOOK 


REINFORCED CONCRETE RESERVOIRS AND TANKS 
By W. S. GRAY 


FOURTH EDITION 1960 
Revised by G. P. MANNING, M.Eng., M.1.C.E. 


This book has been extensively revised to include the up-to-date methods of design 
and construction of open and covered reservoirs, tanks on or below ground, swimming 
pools, and gas-holder and tar tanks. 

Charts relating to the new British Standard Code of Practice No. 2007 (196c) are 
given. 

As in previous editions, Dr. Reissner’s method of calculating the bending moments 
on the walls of cylindrical tanks is given in full. 

Many examples with working drawings and illustrations and practical notes on 
construction are given. 


190 PAGES 
Price 12s.; by post 13s. 2.80 dollars in Canada and U.S.A. 


CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET, LONDON, S.W.|! 
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FULL 
HOUSE 
AT 
GKN’SWAY 


G.K.N. Reinforcements Ltd. have moved 
from Knightsbridge to join many other 
Group Companies (and the new Royalty Theatre*) 
in their new building, GEN Houses at Kingsway. 
Steel, in a great variety of roles, is the main 
attraction in the casts of these companies, 
whose combined resources enable 
G.K.N. Reinforcemen‘s Ltd. to present an 
all-star billing. 
You can be sure of the best 


performance for your benefit. 


If you want to put steel into 
concrete, get in touch with 


Reinforcements Ltd. 


(Formerly Twisteel Reinforcement Ltd.) 


22 KINGSWAY, LONDON, W.C.2. TIELEPHONE: CHANCERY 1616 


% Sorry about that hat but, well—you know how difficult it is 
for some people to find their way around a new building... 
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Contractors: Messrs Holst & Co. Ltd. 


To render the ground floors 
in their new warehouse at 
Grimsby, hard, dustless, water- 
proof and able to withstand 
exceptionally heavy wear and 
tear, British Titan Products Co. 
Ltd., chose Lillington’s No. 1 
Metallic Liquid—a_ veritable 
titan amongst proofers. 


From 5/- per gallon 
SPECIAL TERMS FOR BULK CONTRACTORS 
Write for Booklet 56 


All our products now sold 
in free containers 


a 


For fifty years, architects have specified Lillington’s No. 1 
Metallic Liquid, the scientifically prepared admixture that 
renders concrete completely waterproof and dustless and 
accelerates setting time. 


No. 1 Metallic Liquid is a necessity for waterproofing 
cement renderings to walls and basements, in mass concrete 
retaining walls, foundations, flat roofs and tanks. You can 
rely on it to give complete satisfaction because IT IS THE 
ONLY PROOFER SOLD UNDER GUARANTEE. 


LILLINGTON'S 


N° 1 Metallic Liquid 


GEORGE LILLINGTON &CO.LTD. WILLOW LANE, MITCHAM, SURREY 


Tel: MITcham 1066 


For Scotland: 42 High Street, Greenock. Tel: Greenock 20175 





Fesrvary, 1961. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


PROJECT 
FOR 
SUPER- 
TANKERS 





This illustration of the super-tanker berths 
at Tranmere is reproduced by courtesy of 
the Mersey Docks and Harbour Board 
Construction has been carried out under 
the direction of their Engineer in Chief 





PETER LIND 


Peter Lind and Company Limited Romney House Tufton Street London $ WI! 
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maximum light minimum cost 


LiTex roof lights give a very high transmission 
of light—up to 92°%,—and are easily and 
quickly handled and fitted. A full range of 
standard form metal ventilators, curbs and 
liners are available for use with L1TEX roof lights. 


f LAMINATED FIBREGLASS 
1 i 3 ~< roof lights 
LrTex roof lights with their glass fibre reinforced construction can be used with 
advantage in many places where conventional lights would be impracticable 


or too costly. Virtually unbreakable, heavy packing is unnecessary allow 
quick and easy handling on site. — 


wD) 


yr f 
(ey oo) 


Coil 


Lrrex roof lights are ideal for use in schools, itals and other buildings 
where absolute safety is required—they will not and cannot support 
combustion. ‘Th plastic will not creep, nor become brittle with age or very 
hot temperatures. 


a 
LY 


tiTex roof lights are not attacked by smoke or fumes from most industrial 
processes, and may safely be used in factory and workshop buildings, 


LENS 


For further information about Lrrex roof lights please write to LITEX lantern lights 


LENSCRETE LIMITED Queens Circus London SW8 telephone MACaulay 1063 








PALME Ld 


* BUILDING - HORTICULTURE AND INDUSTRIAL USE” : 


BRAND POLYTHENE 


LOWEST-PRICED 


Polythene Sheeting quia .u0 4 Eau 


in convenient 20 Yard Rolls 


TU LEE 





150 GAUGE—CLEAR 12 ft. WIDE SHEETING 
32° Wide 5/8 Roll 150 Gauge 20 Yd. Lengths 

48” Wide 8 4 Roll 200 Gauge 20 Yd. Lengths 

72" Wide ; 12/6 Roll e 500 Gauge 20 Yd. Lengths 

o wane oy te <07%. . # CARRIAGE ON ORDERS 
= “ Up to <i: add 2/6 carriage 

= 200 GAUGE—CLEAR , 7“ Up to £2: add 3/6 carriage 

= ° Hn 8/4 Roll ; " * Over £2 add 5 = carriage 

11/3 Roll . ca ne i TRADE ENQUIRIES INVITED 
16/8 Roll Transgrip. Exclusive device for 
23/~ Roll securing Polythene sheeting under 


3 500 GAUGE—CLEAR SPECIAL LIGHTWEIGHT maximum tension. Ideal for Build- 


= a ing Sites, Farms, etc 3/6 each 
36° Wide aijanon Wide . . . - - S/SROM 6 for 18/- 24 or 62/6; 72 for 160/~; 

= 48° Wide 27/9 Roll 144 fo 
Ty Wide. . | . #9Rot SLACK SHEETING LARGE SHEETS UP TO SIZE 
= 96° Wide. S5/6Roll 486° Wide 1S00Gauge. . 10/+Roll 36 fe 60 ft. Prices on request 


LR POLYPLASTIC CONVERTORS LTD. 


(Dept. CCEI!) 29 Victoria Road, Surbiton, Surrey. (ELMbridge 527!) 


TUT 
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can you see the difference ? 


Research tests from the Swedish Testing 
E ‘ Institute show the following: — 
When selecting Hardboard remember it can make 


or mar your work. 
: F STATENS 
That is the kernel of the matter. ‘ F PROVNINGSANSTALT 
stocanoun 

For safety and lasting satisfaction your choice 
must be SWEDISH-MADE MASONITE 
PRESDWOOD. 


There is a Masonite Presdwood quality for every 
type of job either for inside or for outside use. masonite oe 
It is first choice for shopfitting requirements. Sloan value fer 16 ether mahes 9-3 19-2 
When it is Hardboard you select, always look for Maximum among thise 0.7 23-3 
the trade mark on the back. It is the trade mark Gainen = 9-6 12-2 
that tells the world that there is none better than 
this Swedish-produced product. Swelling % 


™ 
* 





or 


; 
Swedish Hardboards are best. 
Masonite Presdwood is the 


pnSONi7, 
best of Swedish Hardboards. 
MASONITE LIMITED, 
BEVIS MARKS HOUSE, Water absorption ° 


gp SEVIS MARKS, LONDON E.C.3 
> tel: AVEnue 2846 
‘oem on Grams: Etinosam, Fen, London 
56/400 
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FREYSSINET MULTISTRAND 12/}” 
TENSIONING JACK 


FREYSSINET PRESTRESSING 


The Freyssinet system of prestressing provides a means 
of stressing and anchoring |2-wire abies simultaneously. 
Anchorages are available for the following sizes of cables : 
12/200 (5 mm.), 12/276 (7 mm.), and 12/8 mm. 


FREYSSINET MULTISTRAND SYSTEM 


The introduction of the MultiStrand system was a natural 
step in the development of Freyssinet prestressing tech- 
niques. The system is based upon the use of a cable of 12 
No. 7-wire strands each of 4” diameter. The whole 
12/4" cable is stressed in a single operation and provides 
an initial design force of approximately 140 tons. 


FREYSSISTRAND SYSTEM 


The FreyssiStrand system was developed to facilitate the 
use of large diameter multi-layer strand. The system is 
designed for use with the following sizes of strand : j", |’ 
and |}” diameter. 


The range of prestressing service which the Freyssinet and 
P.S.C. Organisation can offer is as broad as the very pro- 
blems to be resolved. These services are available to all 
concerned with the design, manufacture and construction 
of prestressed concrete structures. 


PIONEERS OF PRESTRESSED 
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PSC PRESTRESSING 


P.S.C. MONOWIRE SYSTEM 


This system of prestressing provides a greater variation 
of prestressing force than heavier systems and was pro- 
duced for this particular reason. It is based on the ten- 
sioning of wires individually. 


P.S.C. MONOSTRAND SYSTEM 


This system has been developed to provide a variable 
range of prestressing forces by tensioning strands in- 
dividually. Anchorages are available for the following 
sizes of strand: &", 2°, 4%” and 4". 


P.S.C. PRETENSIONING SYSTEMS 


P.S.C. pretensioning jacks are available for use with all 
sizes of wire up to 0-276 (7 mm.) or strand up to 4” dia. 
A large range of anchorage sizes is available for use with 
both strand and wire. 


P.S.C. MONOWIRE 12/276 ANCHORAGE 


P.S.C.” MONOSTRAND 4° ANCHORAGE 


Be = mn 
—_---—+— 


—_- 


P.S.C. SPRING-LOADED MULTI-USE ANCHORAGE 


ut Se Ee EQUIPMENT LTD 


HEAD OFFICE AND WORKS: ARUNDEL ROAD, INDUSTRIAL TRADING ESTATE ,.UXBRIDGE, MIDDX 
Telephone : Uxbridge 3524! 


CONCRETE IN GREAT BRITAIN 
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Colcrete 
BONNET: 
in BRIDGE 

[ONSTRUCTION 


WORLD'S LONGEST 
SUBMERSIBLE BRIDGE 
Work is nearing completion on this 
2,434 ft. long reinforced concrete bridge 
which will carry the Bombay-Agra road 
between Gwalior and Dholpur over the 


river Chambal. The bridge is 24 ft. wide 
between kerbs. 


Foundations, piers and fill-over spandrels 
in Colcrete. 


The Contractors are Messrs. Gammon 
india Private Limited. 


Enquiries to :— 


COLCRETE LTD 


GUN LANE, STROOD, KENT 


Telephone: Strood 78431 /2/3. 
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TRILLOR ELECTRIC 


EXTERNAL 
VIBRATORS 











specially designed ™'°"""o"™=-""""™ 


in eight sizes, most of which are equipped 
with quick-release attachment fittings, 
for very dry mixes which enable them to be used with the 
highest vibrating efficiency for all types 


for in situ and of steel and wooden shuttering and 
moulds. if required, surface plater or 


PPECAST COMCTCLE rs can v0 tes for surtace vibration 
E-P-ALLAM £ CO. LTD. 


LONDON: 132-135 Sloane Street, $.W.i. - Telephone: Sicane 9976 (5 lines) 
Werks : Seuthend-cn-Sen Tel: Lastweed 52524) 
AGENTS & DISTRIBUTORS : Strangford Led. Belfast andDublin ; A. Gunn & Co. Lid... Altrincham, Ches.; 0.1. Davies Led., font Tale, 
; Concrete Estate, W ; 
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EDITORIAL NOTES 


Structural Concrete with Lightweight 
Aggregate. 


MUCH interest is being taken currently in the use of lightweight concrete as a 
structural material. This interest has been aroused not only by the efforts of 
firms interested commercially in the material but by the publicity which is being 
given to research work carried out by the Building Research Station* on cellular 
concrete and concrete made with lightweight aggregate. Some correlation of 
this research work with practice was attained at a meeting arranged by the 
Building Research Station and held in December last at the Building Centre in 
London. 

The advantages of lightweight concrete for structural members are obvious 
in so far that the dead weight of the structure is likely to be less than that of 
ordinary reinforced concrete and that higher degrees of thermal and acoustic 
insulation and resistance to fire are also obtained. Another aspect is the concern 
which has been expressed in some quarters regarding the probable shortage of 
natural concrete aggregates in this country in the not too distant future. Indi- 
cations of the approach of this state include the rapidity with which available 
beds of gravel and sand are being excavated and the fact that many of the sites 
of such beds are generally either good agricultural land or “ desirable "’ building 
sites. Some seventy million tons of gravel and sand were used in Britain in 
1959 and the statistics available for 1960 seem to show that for last year this 
amount is likely to be exceeded. Sources of crushed stone suitable for concrete 
aggregates are not always near the place where they are required for use and the 
costs of quarrying, preparing and transporting are continually increasing. 

For these and similar reasons more intensive attention is being directed to 
the technical problems and economic factors appertaining to structural concrete 
using other forms of aggregates, such as treated natural and artificial materials, 


*“ The Use of Lightweight Concrete for Reinforced Concrete Construction."”” By A 
Short. (Reinforced Concrete Review, September 1959.) 


“The Structural Use of Aerated Concrete.”” By A. Short and W. Kinniburgh. (The 
Structural Engineer, January 1961.) 

“* Materials for Concrete."" (Building Research Station Digest, No. 5, December 1960.) 

Copyright in the foregoing papers is reserved by the Crown. 
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many of which are by-products of some industrial processes. The use of light- 
weight concrete for structural purposes is by no means new. Such concrete in 
combination with ordinary denser concrete around the reinforcement has been 
the basis of some proprietary methods of construction for several decades. 
Similarly the use of reinforced cellular concrete dates, in this country at least, 
from at least ten years or more ago and, based on Swedish experience, is being 
developed further as regards reinforced slabs if not yet in the form of main struc- 
tural members. 

Even concrete made with lightweight aggregate in the form of sintered clay 
and having sufficient strength to be suitable for prestressed concrete can no longer 
be considered to be a newcomer. Neither can the use of load-bearing concrete 
with lightweight aggregate and without reinforcement be classed as a new 
development in this country, although the most recent example, in which an 
expanded-clay aggregate from Denmark is being used in the construction of 
a thirteen-storey block of flats for the London County Council, is an almost 
startling application of the method. 

From the view-point of the design engineer, one of the major drawbacks of 
lightweight concrete has been that lightness of weight is accompanied generally 
by low strength, but even now that the strength can be increased with only 
a modest increase of weight, the use of lightweight aggregates in structural 
reinforced concrete raises questions regarding the suitability of the material in 
other respects. Doubtful factors include the degree of creep and shrinkage, the 
liability to excessive deflection, and the effectiveness of bond with, and protection 
afforded to, the steel reinforcement. It is to establish reliable data relating to 
these and similar technical factors that so much research has been directed to 
structural reinforced lightweight concrete. 

The variety of lightweight aggregates available makes most generalisations 
about structural lightweight concrete unreliable, and some contradictory results 
may be obtained. I is generally thought that lightweight concrete is subjected 
to greater shrinkage than ordinary concrete but experience, especially in the case 
of the flats mentioned in the foregoing, seems to show that shrinkage cracks 
can be avoided if care is taken in proportioning and compacting the material. 
The recommendations of the American Concrete Institute for lightweight concrete 
having a crushing strength of not less than 2000 Ib. per square inch suggest that 
a slump of 4 in. may be required to obtain sufficient workability, but again, with 
an expanded-clay aggregate, a concrete of comparable strength having a slump 
of 1 in. seems to be most suitable if a plasticiser is used. 

The results of the investigations by the Building Research Station show that 
the modulus of elasticity is about half that of ordinary concrete of the same 
compressive strength. This fact generally leads to members exhibiting a deflection 
that may be ten to fifty per cent. greater than that of similar members of ordinary 
reinforced concrete; for this reason it is recommended that the ratio of span to 
depth of beams and slabs of lightweight concrete should not exceed three-quarters 
of the ratios given in B.S. Code No. 114. Some of the design recommendations 
in this Code may apply directly to structural concrete with lightweight aggregates, 
but others are by no means applicable. The bond of lightweight concrete to steel 
bars is less than that of ordinary concrete and half only of the permissible bond 
stresses recommended in the Code should be allowed, and all reinforcement 
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subjected to tension should be provided with hooks or other forms of end-anchor- 
age. Although the ratio of the tensile and compressive strengths of lightweight- 
aggregate concrete may be slightly greater than that of ordinary concrete of the 
same strength, it is advised that the permissible shearing stresses in slabs shouid 
be three-quarters of those recommended in the Code and, in the case of beams, 
the shearing forces should be resisted entirely by reinforcement. 

The durability of lightweight concrete appears to depend not so much on 
the quality of the aggregate as on the alkali-content of the cement and the quality 
of the cement-sand matrix. The susceptibility of steel reinforcement to corrosive 
influences in the more porous material has lead to the practice, which is obligatory 
in some European countries, of coating the bars with cement slurry or with 
cement-latex or other material. 

The tensile stress in mild steel reinforcement embedded in lightweight con- 
crete may be the same as that in ordinary concrete, but it is recommended that the 
stress in high-tensile steel or high-yield-stress bars should be limited to 25,000 Ib. 
per square inch. It has been reported that cracking of lightweight concrete 
beams may be more severe than with ordinary concrete, the cracks being fewer 
but wider; in major members at least, the use of deformed bars might be an 
advantage, but evidence in support of this does not seem to be available. 

There is undoubtedly a future for lightweight structural concrete, and no 
doubt in the course of time, more definite rules for the design of members of such 
concrete will be formulated. What is apparent at present is that, apart from 
design, the success or otherwise of structural concrete with lightweight aggregate 
depends on the preparation and proportioning of the materials (especially the 
water) and the mixing and compaction of the concrete to the right degree, and the 
probable provision of a plasticiser or air-entraining agent. Although the results 
of laboratory tests may help, experience of actual works seems to be the best 
guide. The characteristics of lightweight concrete seem to be another indication 
that making concrete is a craft. The making of lightweight concrete should not 
be left to unskilled or untrained men, otherwise troubles may occur which will 
result in a potentially good material getting into bad repute. 


Construction Costs. 


A FEATURE of this journal, almost from its inception until two years ago, was 
the publication of a summary of current prices of materials and labour, and the 
combined costs of concrete work. Alterations in the cost of labour brought 
about by the reduction of the number of hours in a working week in the civil 
engineering and building industries, variations in the price of steel and cement, 
and such factors have made it difficult until recently to compile reliable data. 
Now that there is some reasonable stability in these matters, at least until the 
increases in October next come into operation, the publication of the page entitled 
“Data for Pricing Reinforced Concrete’ has been resumed in this number. 

The prices are not applicable throughout the country, but they are put 
forward as providing a reasonable basis on which engineers may estimate the 
probable cost of works and, in particular, the comparative costs of alternative 
schemes. It is not expected that contractors would use this data to prepare 
firm tenders for works. 
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Book Reviews. 


“ Practical Problems in Foundations."’ 
By H. R. Reynolds. 
Lockwood & Son, Ltd. 


(London: Crosby 
1960. 255.). 


Tue author covers a very wide field in a 
book of less than two-hundred pages and 
the many subjects are therefore treated 
rather superficially. Many references to 
well-known structures, including the Pons 
Sublicius and the Leaning Tower of Pisa, 
are included. It must be presumed that 
serious readers of any work on foundations 
have access to the codes of practice for 
“Site Investigations’’ and ‘ Founda- 
tions *” but the author does not refer to 
either. Many statements put forward as 
general truths are true only in certain 
circumstances, while others are in error, 
such as “ . all piles driven in Great 
Britain . . . in recent years have light 
sheet-metal shoes .. .” Some opinions 
seem to contradict others, such as 
ie . the pneumatic process compares 
unfavourably as regards cost .. . it has 
the advantage of the rapidity and ease 
with which the caisson can be sunk . 

Some of the calculations are not clear. 
One diagram shows a load of 550 tons on 
an area of 20 ft. by 22 ft., yet the text 
states ‘‘ The upward pressure p is between 
500 and 1500 Ib. per square foot.”” Some 
of the calculated results are improbable; 
one example is a pair of 12-in. diameter 
bored piles every 2 ft. under the party 
wall of a two-storey house. 

Some of the slips are probably due to 
failure to make sure that the reader under- 
stands what the author has in mind. 
Strict editing of this first edition could 
produce a good second edition..-G, P. M. 


“ Gas- und Schaumbeton. Verankerung 
der Bewehrung und Kriechen von 
bewehrten Platten.” Deutscher Auss- 
chuss fir Stahibeton. Pamphlet No. 136. 
By H. Schaffler. (Berlin: Wilhelm Ernst 
& Sohn. 1960. Price 21 D.M.) 


THis pamphlet, issued on behalf of 
the German Select Committee for Rein- 
forced Concrete, describes tests on the 
bond of reinforcement in steam-cured 
grated concrete and on the creep of slabs 
of this material. The tests show that 
the bond produced by coating the rein- 
forcement with cement mortar is stronger 
than that produced by a bituminous 
coating and that the bond stress is to 
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some extent dependent on the strength 
of the concrete although its rate of increase 
is not proportional to the strength. The 
influence of the diameter and embedded 
length of the reinforcement was not so 
marked as for ordinary concrete. The 
effectiveness of the bond depends to a 
considerable extent on the resistance of 
the reinforcement to slipping, in spite of 
the limited strength of the concrete. The 
deformation of zrated concrete slabs due 
to creep is about the same as that of 
slabs of ordinary concrete. The increase 
of deflection of zrated concrete slabs is 
stated to be more serious and in some 
cases was doubled in the course of a year 
and had not ceased to increase after two 
years. 


“Can Man Plan?” By F. J. Osborn 
(London: George Harrap & Co., Ltd 
1959. Price 12s. 6d.) 

Tuts book contains about a hundred of 

Sir Frederic Osborn’s short poems, most 

in a light’ vein, and takes its title from one 

of them. A fair sample of these verses is 
that entitled ‘‘ August Perret: A Cockney 

Tribute ”, which runs 
‘ The neat job what Nash done in plastering 
London 

Got bonked by the 
undone 

So old Perret cashed in on the rise 
Bonk-rate 

He found us all plastered 
concrate.”’ 


bombs and a lot of it 
in the 


, and left us all 


Books Received. 


“ Structurally Reinforced Concrete Pave- 
ments.” By A. Losberg. (Gotenburgh 
Elanders Boktryckeri Aktiebolag. In 
English. 1960. No price stated.) 

“ Steel Designers’ Manual.” By C. S 
Gray, L. E. Kent, W. A. Mitchell and 
G. B. Godfrey. (London: Crosby Lock- 
wood and Son, Ltd. Second Edition 
1960. Price 50s.) 

This edition has been revised exten- 
sively to conform to the 1959 issue of 

British Standard No. 449. 


“ Le Probleme du Broyage et son Evolu- 
tion: L’aptitude des Matériaux au 
Broyage.” By R. Guillot. (Paris: Ey- 
rolles and Gauthier-Villars. In French 
1960. Price 29.35 NF.) 
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Position of Planes of Contraflexure due 
to Wind on Multiple-storey Buildings. 


By P. M. HEWLETT. 


In calculating the bending moments, due to wind, on the columns of a multiple- 
storey building, the following simple method can be used to determine the limits 
between which the planes of contraflexure in the columns must lie, and thence 
the greatest bending moment on each column. 

Most structural frames can be considered to be composed of symmetrical 
frames such as that shown in Fig. r. If W is the horizontal force due to wind 
at the level of each floor, then the force at roof level is }W and the shearing force 
on each column due to wind is rW, in which ¢ is the number of storeys from the 
top to the level under consideration counting the top storey as 3. For simplicity 
a frame is considered in which the storey-height A is constant, / is the distance 
between columns, the moment of inertia of a column is constant throughout 
one storey, and the moments of inertia of the floor beams throughout the building 
are the same. 

If /,, is the moment of inertia of the columns of the rth storey and /, the 
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moment of inertia of the beams, the ratio », of the stiffness of the columns to 

the stiffness of the beams is aa The height of the plane of contraflexure from 
b 

the floor of the rth storey is mA. For storeys other than the top and bottom 

storeys it has been shown ™ that 


i! Mig. yM(r + T) Tr Mi, _1)M,(7 —~I)—", 4 xy 


m, ‘ 
r(2n, + 6) 


(1) 
From this expression, 
n,(r — 1)(m, — m,_,)) + Orm, — 37 + 1, 


Mir.) — Mm, = — 
r+ rT n,(r L 1) 


If m, < mi, and r + }, the first term of the numerator on the right-hand 
side of this equation is negative. The whole numerator is negative if also 


re n 
6rm, — 37 +, <0, that is, if me <4- 


(2) 


If the numerator is negative 
w 


Ce pe eW 





safe vyneivt h 
mg Wh (t+/g)W 


j 7 h) - d 
{ie + '2)Wd m, We } (e+/2)W 


Fig. 2. 




















: I n 

Mips1) < m,; therefore if for values of r = Tre < "and 
2 or 

Mm, < m,—,), then m,,,,) < _m,. Expression (1) is valid for the top storey, for 

which r = }, if m,,) is assumed to be zero. Then, if 6 — n,,, is positive, the 

3 — 2M1/s 


numerator of equation (2) is negative if m,,, < ; 
I— Nis 


, and then mg,5 < my)». 

If the forces acting on a column of the lowest storey are as shown in Fig. 2 
in which C; is the plane of contraflexure, m,Wth is the bending moment applied 
to the footing by the column, and the resisting couple due to the reaction of 
the ground is (¢ + $)Wd -+ m,Wth, and if the footing rotates @ radians about 
a horizontal axis parallel to the face of the building causing a restraining couple 
K@ due to the reaction of the ground, then the slope at C is 

tWm*h* 
2EI., 


1.—A. L. L. Baker. ‘ Reinforced Concrete.’’ Concrete Publications, Ltd 


I . ; : , 
qm th + (¢+ 4)Wd (3) 
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From consideration of the floor above (Fig. 3), the slope at C, is 
tW(1 — m,)*h?* lh 


—— 4 t—1)Wm + {W(t — m,)). 

2El,, 6ET,” ) (t—v ( t 

é . ae % 6El, 

Equating these expressions for the slope at C,, if g = Kh » 
K 


d 
m,(6t + tn, + gt) = my ylin, — n,) + tn, + 3¢ — g(t 4 i); 


whence 


n(t — 1)(m, — my_) + | mle + gt + m,) — tn, — 3 + gt 4 v 0. 


If m <= M,— the first term is negative and the term in square brackets is 
t t-»p 
positive ; 


d 
t + 4) 
q( ) 


therefore 
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Fig. 3. Fig. 4. 


Therefore no value of m, can be less than the least of the following expressions. 
2n I n 
3 3; ") for values of r 
6 Nile 2 or 


and - - (5) 
( 


It can be shown in a like way that m, cannot be greater than the greatest 
values of the same expressions. The theory is not valid unless the planes of 
contraflexure are ‘‘ real "’, and the easiest way to ensure that this is the case is 
to arrange the cross-section of the members so that n, < 37. This is not a 
necessary condition but one for which the planes of contraflexure are always 
real. 
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If the positions of the planes of contraflexure in storeys p and s are known, 
for intermediate storeys the limiting values of m, are respectively the greatest 
and least values of the following expressions. 


2 ee" 
M,; (; -#) for values of r = (p + 1), (6 + 2), ... (s — 1); and m,. 


If the height of the plane of contraflexure above the floor of storey is 
between y,/ and z,h, and in storey s is between ys and zh, then the limiting 
values of m, are the greatest and least values of the following expressions. 


-) for values of r = (p +1), (6 + 2),... (s —1); y,; and z,. 


If the limits between which the plane of contraflexure lies are known only 


for storey p, then the expressions for the limits in storeys above storey p are 
3 — 2M, (1 
6 — My." G-% 
and for storeys below storey / are 


) for values of r = 3 > ees | ; ¥,; and z,, 
22 


I r 


Vo: 2»; (; — z) for values of r= (f+ 1), (6+ 2)... 


2 wy 


in, + 3t — gt + i. 
it ea + a 


Example 1.—Determine the limits between which the planes of contra- 
flexure lie in the columns of each storey of an eight-storey frame if the ratios 
of column stiffness to beam stiffness m, are as shown in Table 1, g = 5°55 and 
_ 0°25 
; . 

Let m,, be the successive terms of the expressions (5). Then, if r 

2X 0 ' r os 
a a o-4211; ifr 3 My ——— = 4112. 
03 2 2 9 

Other values are in Table 1. The limits are such that the planes of contra- 
flexure lie between 0-4334 and 0-4112 of the storey-height. The fully computed 
values are also given in the table for comparison. 


TABLE 1.—EXAMPLE 1 


mrt Mm, 
from expressions (5) fully computed 


S 


or4q2it 0° 4195 
O-4112 04120 
0°4133 0-4144 
o-4190 o-4IgI 
0°4223 O°4217 
O*4212 o-422i 
0°4205 o-4240 
0°4334 0-4313 


“6 
QR ww 


wwrn wn 
~j 
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The limits of the position of the plane of contraflexure are not always as 
close as those in example 1, but by the use of expressions (1) and (4) more accurate 
values of the lower limit M, min. can be determined for each storey as in the 
following example. 


Example 2.—-Determine the limits between which lie the planes of contra- 
flexure in the columns of each storey of an eight-storey frame, if the ratios of 
column stiffness to beam stiffness m, are as shown in Table 2, g = 22-2 and 


= 0°25. 
eed vi. 


The greatest and least values of m, are derived from expressions (5) as in 
Example 1, and are 0-1250 and 0-3937, which are not close enough for the accuracy 
required. Improved values for the lower limits are required since the greatest 
bending moments result from planes of contraflexure at the lower limit. 

The value of m,,, is calculated from equation (1), using the lowest possible 
values of m,_,) and m;,,,), zero and o-1250 respectively. The value of my,, is 
01250, which is no improvement. Calculating m,,, from equation (1) with the 
lowest possible values of m,,, and m,,,, that is 0-1250, the lowest value of my), is 


0-1344, and this is the lowest possible value for storey 7 3 and lower storeys. 
2 


This process can be repeated for all the lower storeys, improving the original 
approximations. For the lowest storey equation (4) is used. This method of 
improving approximations can be repeated several times, but accuracy should 
not be sought beyond that justified by the accuracy of the original data and in 
particular the assessment of g. The first approximations are generally found 
to be sufficiently accurate. The values of m,, for example 2 are shown in Table 2 
with the fully computed values for comparison. The results of improving the 
approximation twice by the method described are shown in brackets. The limiting 
values for a particular storey are called M,. 


TABLE 2.—EXAMPLE 2 


Mri M, max M, mm my 
from expressions (5) ces (emproved ) fully computed 


0-1250 
(O° 1 290) 
; ; » o°1344 
1444 3937 (O°1415) 
"1533 3937 Ori4l3 0"1703 
“1762 3937 0°15§20 o-1g08 
“1889 0 3937 o-1617 Or2123 
-1848 "3937 0° 16690 02393 
ek: . 

“1821 “3937 wasnt 0° 2848 
0-3937 03937 | 03270 0: 3607 


"1250 "3937 0°1379 


o-1552 


If the height of the lowest storey is not equal to the height of the other storeys 


it is shown in the appendix that the term in expressions (5) 
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If the positions of the planes of contraflexure in storeys p and s are known, 
for intermediate storeys the limiting values of m, are respectively the greatest 
and least values of the following expressions. 


m, ; (; _ =) for values of r = (p +1), (P + 2), ... (s — 1); and m,. 
If the height of the plane of contraflexure above the floor of storey # is 


between y,/ and z,h, and in storey s is between y,s and z,4, then the limiting 
values of m, are the greatest and least values of the following expressions. 


Yu Rp: (; #) for values of r = (p +1), (P + 2),... (s — 1); y,; and z,. 


If the limits between which the plane of contraflexure lies are known only 


for storey , then the expressions for the limits in storeys above storey p are 
3- I 
3 ami/s. * — ®t) for values of r = 3, tse (p — 1); y,; and z,, 
6—Mm,;, \2 Or 22 j 

and for storeys below storey / are 


Yo: 25: (; - ) for values of r = (p + 1), (p + 


2 or 


d 
t + - g(t + - 


and — 
6t -+- gt + nt 

Example 1.—Determine the limits between which the planes of contra- 
flexure lie in the columns of each storey of an eight-storey frame if the ratios 
of column stiffness to beam stiffness m, are as shown in Table 1, g = 5-55 and 


ean 
he > 


Let m,, be the successive terms of the expressions (5). Then, if 7 


—— = 4112. 
o-3 2 9 


Other values are in Table 1. The limits are such that the planes of contra- 


flexure lie between 0-4334 and 0-4112 of the storey-height. The fully computed 
values are also given in the table for comparison. 


TABLE 1t.—EXAMPLE I 


mot mm, 
from expressions (5) fully computed 


or42it 0°4195 
O42 o°4120 
0°4133 04144 
o-41g90 o-4IgI 
04223 O-4217 
O°4212 o-422I 
0°4205 00-4240 
0°4334 0°4313 
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POSITION OF PLANES OF CONTRAFLEXURE. 


The limits of the position of the plane of contraflexure are not always as 
close as those in example 1, but by the use of expressions (1) and (4) more accurate 
values of the lower limit M, min. can be determined for each storey as in the 
following example. 


Example 2.—Determine the limits between which lie the planes of contra- 
flexure in the columns of each storey of an eight-storey frame, if the ratios of 
column stiffness to beam stiffness m, are as shown in Table 2, g = 22-2 and 
| Mar 0°25. 

The greatest and least values of m, are derived from expressions (5) as in 
Example 1, and are 0-1250 and 0-3937, which are not close enough for the accuracy 
required. Improved values for the lower limits are required since the greatest 
bending moments result from planes of contraflexure at the lower limit. 

The value of m,,, is calculated from equation (1), using the lowest possible 
values of m,_,) and m;,,,, zero and o-1250 respectively. The value of my , is 
01250, which is no improvement. Calculating m,,, from equation (1) with the 
lowest possible values of m,,, and m,,,, that is 0-1250, the lowest value of m,,, is 


0-1344, and this is the lowest possible value for storey 7 3 and lower storeys. 


- 


This process can be repeated for all the lower storeys, improving the original 
approximations. For the lowest storey equation (4) is used. This method of 
improving approximations can be repeated several times, but accuracy should 
not be sought beyond that justified by the accuracy of the original data and in 
particular the assessment of g. The first approximations are generally found 
to be sufficiently accurate. The values of m,, for example 2 are shown in Table 2 
with the fully computed values for comparison. The results of improving the 
approximation twice by the method described are shown in brackets. The limiting 
values for a particular storey are called M,. 


TABLE 2.--EXAMPLE 2 


Wirt _—_— M, min My 
from expressions (5) — umproved fully computed 


00-1250 
(O° 1290) 
, mee ‘1344 
1444 3937 (o-1418) 
“1533 "3937 "1413 o-1703 
“1702 "3937 *1§20 0° 1905 
“1889 ‘3937 “1617 O-2123 
-1848 "3937 “1669 O2393 

“Ss c - "16099 - 2 
“1521 393) +2456) 0°2545 
“3937 "3937 03270 0° 3907 


‘1250 "3937 01379 


o-155§2 


If the height of the lowest storey is not equal to the height of the other storeys 


in, + 3¢ — g(t + ¥) 
it is shown in the appendix that the term hin expressions (5) 
6t + gt + n, 
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should be replaced by 


gt +- Oxt + tn, — gOx +- 36x? (6 + 


(5a) 
gt + Oxt + n, 
in which 6 = t — 3 hy x= hy OET 4 
| h Kh > 

then be applied as before. If it is desired to improve the limits for the lowest 
storey, equation (8) in the appendix should be applied, and for the storey in 
which r = ¢ — 1 the appropriate equation is expression (7) given in the appendix. 
The following example illustrates the use of this method for frames in which 
the height of the lowest storey differs from that of the other storeys. 

Example 3.—Determine the limits between which lie the planes of contra- 
flexure in each storey of an eight-storey frame. The lowest storey is 1% the 
height of the other storeys which are of equal height 4. The horizonta! reaction 


Le 


=g, and n, The method may 


of the ground due to wind acts at a distance — below the top of the foundation. 


- d 

The value of g is 3-083, and m, = 6-167. The following values apply, 
I 
eb 
2 
shown in Table 3, with the fully computed values of m, for comparison. 


and x =: o = 5. The values of 7, ,, and the calculated values of m,, 
3 


TABLE 3.—EXAMPLE 3. 
mr “a 
from yn = a M, max M, min fully eumant 4 


Oo-42II o-4198 
O-4ti2 o-4120 
0°4133 0-444 
o-4190 "257 0°4157 
0°4223 0°4200 
O*4212 oO-4t52 
0°4205 0° 4000 
o-2871 0° 5904 oO 660381 o°6126 


* The limits 0-4223 and o-2871 apply to m,’. Expression (6) is used to relate these 
values to limits of m, 


APPENDIX. 
HEIGHT OF LOWEST STOREY DIFFERING FROM HEIGHT OF OTHER STOREYS 
Let the height of the lowest storey be 4, and the height of its plane of contraflexure 
C, be mA,, then the shearing forces at C, are as shown in Fig. 4 
The equation relating my_,, to m, and my», is obtained by equating the slopes of the 
. 1 h h 
column above and below ¢,_, lf, for convenience, { : 6 and ; x, then 
Mig _ ayy } Me Mey +8 Mes 8 


2(¢ — 1)(%g_y + 


My 4 
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POSITION OF PLANES OF CONTRAFLEXURE. 


, 


ni = “om _ 1) +I 


My_1) = 


which has a similar form to expression (1). 


meu aya —1)(t — 2) + m'ng_»t — Mu» 4+ 
2(¢ — 1)(%@~-1) + 3) 


(6) 


3\¢ — 1) 


The expression m,’ should he used in place of m, in the analysis of frames in which the 
height of the lowest storey differs from the rest and the limits determined for m;,’ should be 


related to m, using expression (5a). 


To determine the equation relating mg_,, to m;,’ expressions for the slope of the column 


above and below C; are equated as follows: 


If : hi\ WOm,*h,? 
Kno + (0 + a )H a| + “2Ele 


_ WO(x — m,)*h,* l 


2Ela 
OE! 4 


= 5, ~wer ee and noting that ™ = 


My y(t — 1)my, 


30x 4 


n,Ox 


1)Wmg_y + WOA s(t — m)). 


6ET,“"“ 


Mee 
Aly’ 


gox + 60x? + nBx 


or 


My y(t — 1), — 30%? — (4 ; 


tig + O* + 


Therefore, 


(my’ — my_y))m(t — 1) 


t [ mgt i 


6xt + m) +- 30x" + 48 " “i — gt — Gxt — tn, 4 qox | o 


4 


If m,’ < my_,, the first term in this expression is negative and hence the term in square 


brackets is positive, that is, 


gt + Gxt + tm — g0x — 30x* — (0 t 





qt 
d 
im + 3¢ — g(t + 5 





Therefore the term 6t + gt + m 


+ 6xt 4 ‘ie: 


“\ 
ash 


in expression (5) should be replaced by expres- 


sion (9) when determining the limits for m, and iimproving these limits, if the height of the 


lowest storey differs from the rest. 


The limits, for the storey in which r 


== f, refer to m,’, 


and equation (8) is the appropriate one for improving the limits in the lowest storey and 


equation (7) for the storey in which r = f 


Technical Writing. 


Tue City and Guilds Institute are con- 
tinuing their courses, which were in- 
augurated in 1958, on the subjects of 
Technical Authorship and Technical [llus- 
tration. The course on authorship is in 
two parts, namely at ordinary and ad- 
vanced levels. Copies of the syllabus 
and list of recommended books for both 
courses, which are held at various centres 
throughout England, are obtainable from 
the City and Guilds Institute, 76,Portland 
Place, London, W.1 (Price Is.) 
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The Professional Engineer. 

A one-pay conference on “ The Pro- 
fessional Engineer—His Employment and 
Development ” has been organised by the 
Engineers’ Guild Ltd., to be held at the 
Connaught Rooms, Great Queen Street, 
London, W.C.2, on Wednesday, March 22 
The Chairman will be Sir Hugh Beaver, 
K.B.E. The fee is four guineas. Par- 
ticulars are obtainable from the Secretary, 
Engineers’ Guild Ltd., 201 High Holborn, 
London, W.C.1, 
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CHURCH AND CAMPANILE AT STEVENAGE. 


Fig. 1. 


Tue structure of the main building of the 
new church (Fig. 1) of St. George at 
Stevenage New Town comprises five pairs 
of transverse interlacing precast reinforced 
concrete parabolic arches at 30-ft. 9-in 
centres (Fig. 4). The heaviest precast 
member weighs 6 tons. Part of each arch 
projects externally to produce an effect 
similar to a flying buttress. Other single 
arches are provided longitudinally. The 
connections between the precast members 
were made with mortar. The building is 
124 ft. long, 60 ft. wide and 47 ft. high, 
and the finish in part is of flints embedded 
in precast concrete panels. The arches 
inside the building are visible from outside 
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owing to the wide expanse of fenestration 
The crypt, Lady chapel, chapter room and 
offices are on the ground floor. The 
porch, baptistry and the main body of 
the church are on the first floor 

The first-floor slab is 1o in. thick, is of 
hollow-tile construction, spans in two 
directions and is supported mainly on brick 
walls. Precast steps outside the building 
lead to the main entrance. The roof over 
the porch and baptistry is of curved pre- 
cast units, spanning about 12 ft., with 
exposed-aggregate soffits. 

The main transverse frames of the 
church and the two longitudinal frames 
were precast in parts as indicated in 
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CHURCH AND CAMPANILE AT STEVENAGE. 























Fig. 


Fig. 2. Two precast purlins 15 in. deep 
carried on the transverse frames support 
the roof which is of timber and perforated 
hardboard. The arches in the longitudi- 
nal frames and the duplication of the 
transverse arches are for wsthetic pur- 
poses only 

Full-size templates were made for the 
complicated precast units. The templates 
were cut at the positions of the joints 
and the moulds made to fit the templates. 
The main columns were cast in lengths of 
about 23 ft. and grouted into pockets 
12 in. deep in the caps of the foundation 
piles. Holes were provided in some of 


the columns for steel connectors to sup- 


Fig. 5.—Pinnacle Assembled 
on the Ground. 
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4. 


port the first floor and bars projected 
from the top of the columns into pockets 
in the double-arch units. Concrete was 
placed around these bars through a hole 
on one side of each arch-unit. These and 
other details of connections are shown in 
Fig. 3. 

Adjacent to the church is a campanile 
106 ft. high and of 9-ft. 6-in. diameter 
The prestressed concrete columns, which 
are 15 in. by g in. in cross-section, were 
precast each in one length of 81 ft. The 
ring-beams connecting the columns at 
13-ft. 9-in. centres were cast insitu. The 
pinnacle of the campanile is 20 ft. high 
and is constructed of six precast members 
which were assembled on the ground 
(Fig. 5) and lifted into position. Erection 
was carried out with a derrick crane 
having a 120-jib (Fig. 6). 

Two platforms (Fig. 1) connect the 
church and the campanile and provide 
lateral stiffening. A helical stair in the 
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Fig. 7.—Erection of Columns for 
Campanile. 


Fig. 8.—Placing Columns in Position. 
68 





Fig. 9.—Erecting the Pinnacle. 


campanile is supported by a central 
column 9g in. in diameter. The stair is 
of precast steps, every third step being 
connected to the prestressed columns of 
the campanile. At the top of these 
columns a cast-insitu ring-beam 3 ft. 9 in 
deep and a platform 15 in. thick stiffen 
the columns and support electronic bell 
equipment 

The erection of the 81-ft. columns re- 
quired the attachment of a second hook 
to the jib-crane and a second indepen- 
dently-controlled rope-drum. Each column 
was first raised horizontally by two hooks, 
one at the top of the column and one 
14 ft. 6 in. from the bottom. The 
columns, while suspended, were brought 
to a vertical position by raising the upper 
hook and dropping the lower one (Fig. 7) 
The lower hook was then removed and 
the column lowered into a pocket 4 ft 
deep in the piled foundation. The column 
was supported in tubular-steel scaffold- 
ing, on three sides of the campanile 
(Fig. 8), while it was grouted in position 
The erection of each column required 
about half an hour. The pinnacle, which 
weighs 7 tons, was raised (Fig. 9) by means 
of a steel eye fixed in a steel tube in the 
apex of the pinnacle which now supports 
a cross. 

To prevent damage to the long precast 
columns during transportation wooden 
boxes with rubber pads were provided at 
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PRESTRESSED TEST-BED FOR ENGINES. 


points of support. The columns were 
transported at night to avoid obstructing 
roads during the day. The foundations 
are eighty-five 50-ton bored piles. 

The cost of the structural work was 
about £35,000, the cost of the entire 


scheme being about {120,000 The 
architect is Lord Mottistone of Messrs 
Seely & Paget, and the consulting en- 
gineers are Messrs. Hajnal & Myers. 
The contractors were Messrs. Rattee & 
Kett, Ltd. 


A Prestressed Test-bed for Engines. 


THE extension of the works of Messrs. 
Burmeister & Wain Co., Ltd., of Copen- 
hagen, includes a new steel-frame building 
which is used for assembling and testing 
marine engines. The design and construc- 
tion of the prestressed concrete foundation 
for the engines are described by Mr. J. 
Schmidt in “‘ Nordisk Betong”’ for March 


Fig. 


1960, from which the following descrip- 
tion is abstracted 

The foundation is 84 m. (275 ft. 7 in.) 
long and 7 m. (23 ft. 9 in.) wide and is 
large enough for three of the largest marine 
engines that have so far been made to be 
submitted to test runs simultaneously. 
The foundation was constructed in three 
separate longitudinal parts so as to reduce 
the loss of prestress due to friction. 
These parts were stressed together by 
means of cables in combination with flat- 
jacks placed in the joints (Fig. 1). 

There are forty-four Freyssinet cables 
C, and eight Freyssi flat-jacks B arranged 
as shown in Fig. 1. There are also five 
concrete wedges A covered with sheet 
steel. D indicates two pipes through 
which oil is supplied to the testing 
machines mounted on the foundations. 
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The flat-jacks could be expanded up to 
25 mm. (1 in.) and thereby offer resistance 
to the prestressing forces. By maintain 
ing the manometric pressure of the flat- 
jacks constant during the period between 
partial and final prestressing, the jacks 
were enabled to follow the movements of 
the joints and to ensure the transference 


of prestressing forces across the joints 
The concrete wedges were designed to act 
in place of the flat-jacks if these should 
unexpectedly fail. 

After filling the joints with mortar, the 
three parts of the foundation became an 
integral unit. Due to the low rotational 
speeds (110 to 125 r.p.m.) of the engines, 
the foundation was designed to have a 
high frequency instead of a low frequency 
which is commonly preferable. The con- 
sequence of this is that the natural fre- 
quency of the combined machine and 
foundation exceeds considerably the fre 
quency of the machine alone. This should 
exclude all danger of resonance, and it 
should therefore be possible to regard the 
transference of forces from the foundation 
to the base as being predominantly static 
and not dynamic. 
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Resistance of Concrete Piles to Penetration. 


Wit reference to the article in our 
number for November, 1960, entitled 
“The Resistance of Concrete Piles to 
Penetration’ by Donovan H. Lee, Mr. 
F. R. BuLLen writes as follows. 

“No doubt Mr. Lee is correct when he 
uses this title, since it would seem from 
what he says that he is seeking to measure 
or calculate the resistance to penetration 
during driving. Whilst this may be 
desirable information, [ cannot but feel 
that the real object of a piling formula 
should be to calculate the bearing capa- 
city of a pile under a static load and 
the two results are not necessarily equal. 

Since my paper* has been quoted 
several times by Mr. Lee, I think I ought to 
make it clear that my approach to the pro- 
blem was to calculate the bearing capacity 
of the toe and then to add or subtract the 
frictional forces according to whether they 
constituted positive support or a down- 
drag. In these circumstances, therefore, 
Mr. Lee is hardly correct when he says that 
my formula does not allow for ‘ take up ’. 

My conception of the pile-driving 
operation is that during driving the pile 
meets relatively little side resistance 
because of the flexure of the pile, but 
when the driving has ceased the ground 
closes around the pile and thereby creates 
either additional support or down-drag 
according to the nature of the ground. 
Thus it follows that the so-called ‘ take 
up’ is appropriately allowed for in the 
value of the friction used. Similarly, by 
applying a plasticity factor, I have sought 
to build into the formula an allowance for 
the relaxation in toe-value which occurs 
in materials of a plastic or viscous nature. 
Such materials are usually clays, that is 
cohesive materials, but a similar pheno- 
menon is encountered in the case of fine 
sands which in other contexts might be 
described as ‘ quick ’. 

Finally, Mr. Donovan Lee’s treatment 
is a useful way of dealing with the 
problem, but care must be taken to ensure 
that the real quantity required, namely 
the bearing capacity at the toe under a 
static load, is not confused with the 
resistance to penetration during driving.” 

Mr. Donovan H. Lee replies.—‘‘ I 
hope it was clear that the work of Mr. 
E. A. L. Smith in America and my own 


* “ A New Calculation for the Bearing Capacity of Driven 
Piles.” Proc. Inst. Civil Eng., May 1959. 
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graphical method deal solely with re- 
sistance to penetration at the time of 
driving. It should not be overlooked 
that Mr. Hiley and other writers have 
been at pains to make it clear that their 
particular formule or methods deal only 
with the resistance during driving and 
leave to the engineer the responsibility of 
estimating the corresponding ultimate 
Static load or the safe load for any pae- 
ticular acceptable settlement. 

Some formule go beyond this and, 
with additional factors (for example, to 
allow for ‘ take up ’ or for the effects of a 
steady load in a cohesive soil increasing 
settlement by gradual expulsion of water), 
go beyond the calculation of the resistance 
to penetration at the time of driving. 

The danger with these formule is 
that the conditions assumed may not be 
realised. For example, one pile in clay 
will generally produce only a fraction of 
the time-settlement to which a group of 
piles will be subjected. The writer 
regrets if the article could be read to 
suggest that Mr. Bullen did not allow for 
‘take up’ in his formula. 

Whether an engineer uses a method or 
formula to determine the resistance to 
penetration during driving and then 
computes the ‘take up’, or the reverse 
where possible, and the effect of other 
loading within the same bulb of pressure 
in a cohesive soil by his knowledge of soil 
mechanics, or whether he utilises a for- 
mula like that of Mr. Bullen and makes 
further adjustments for the effects of 
groups of piles is for him to choose. It 
seems to the writer, however, that recent 
methods of obtaining the resistance to 
penetration can be of great assistance if 
used in conjunction with present know- 
ledge of soil mechanics, and this procedure 
is possibly better than utilising one of the 
recent formule that go beyond that as 
they may tempt engineers not to appre- 
ciate the need to make corrections. 

Unfortunately, many serious mistakes 
in interpreting piling formulz in the past, 
and even to-day, arise from confusion 
between the resistance to penetration 
during driving and the ultimate static 
load. Notwithstanding that many writ- 
ers have pointed this out, their formulz 
have been misused and said to be incorrect 
when the formula was correct within the 
limits claimed by its author.” 
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The Design of Eccentrically-loaded Circular 
Columns by the Load-factor Method.—I. 


By J. D. BENNETT, B.Eng. 


Tue charts for the design of circular columns by the load-factor method, which 
are given in this article, are prepared by a method in which all the assumptions 
are in accordance with the recommendations of the British Standard Code of 
Practice No. 114 (1957). The charts are complementary to those for the design 
of rectangular columns subjected to combined bending and axial load which were 
given in this journal for November and December 1957, March and May 1958, 
and later in a book.* 

The charts are simple to use to determine the most economical reinforcement 
in a circular column. An approximate design of a square column subjected to 
bending in two directions can be obtained by assuming an equivalent circular 
column and distributing the reinforcement equally near the four sides of the 
square column. 

NotatTion.—As far as possible, the notation is the same as that used in the 
Code of Practice, but it is necessary to use some additional symbols in the charts 
and in the derivation of the basic formule. 

A,: cross-sectional area of column. 

: total cross-sectional area of reinforcement. 
: diameter of column (= 27,). 
: diameter of equivalent ring of reinforcement (= 2r,). 
> eccentricity of a load on a column. 
7: modulus of elasticity of mild steel. 
: secant modulus of elasticity for cold-worked bars. 
: bending moment (= Pe). 
: depth to the neutral plane. (See diagrams on charts.) 
: load applied on the column. 
: permissible stress in concrete in direct compression. 
: permissible compressive stress in the reinforcement. 
: permissible tensile stress in the reinforcement. 
: stress in the tensile reinforcement at ultimate load. 
r: ratio of reinforcement (- fo, +H 
A D* 
t: thickness of equivalent ring of reinforcement. 
u: cube crushing strength of the concrete. 


c 


The following angles are measured from the compression side of the axis 
of symmetry which passes through the centre of the column section. 
: limit of reinforcement compressed at a stress of #,.. 
: intersection of the neutral plane with the ring of reinforcement. 
: limit of elastic range of reinforcement in tension. 
: point at which the tensile reinforcement reaches a stress of ~,,. 
: any angle as defined in the text. 
(Continued on page 77.) 


* “Design of Eccentrically-loaded Columns by the Load-factor Method”. By J. D. Bennett. (Published by Con 
crete Publications, Ltd. 1958 
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(continued from page 71.) 
¢: intersection of the neutral plane with the outside of the column. 
¢,: limit of the concrete stress-block on the outside of the column. 

The following assumptions are made: the maximum stress in the concrete 
at failure does not exceed two-thirds of the prism strength, that is § x 076m; 
the column is designed to have a load-factor generally of two; the reinforcement 
is uniformly distributed in a ring of mean diameter D,. 

The charts, which are for columns reinforced with mild steel or cold-worked bars, 


D r . 
are for values of D from 0-5 to o-g and for values of up to 8 x 1o~%, The 


value of » is also indicated on the charts and can be used to verify a design based 
on other methods if the reinforcement is widely distributed around the perimeter 
of the column. 

Method of Design. 


A suitable size of column and mixture of concrete are first selected and the 


, M 
and determined. 
D*,, D>... 


values of 


on r . : 
rhe value of is then determined from the chart for the appropriate 


D , : - 
value of 7) (or by interpolation). The total area of reinforcement required is 
r 


a 
then given by A, = x p,.-D*. 
: Pee 4 


Columns with Mild Steel Reinforcement. 


The five charts on pages 72 to 76 apply to columns with mild steel reinforce- 
ment. 
EXAMPLE. —Design a circular column with a diameter of 2 ft. to support 
a direct load of 300,000 lb. and a bending moment of 1,500,000 Ib.-in. 
Using a 1: 2:4 concrete; #,, 760 Ib. per sq. in. 
P 300,000 ; M 1,500,000 
D*p 7 ee 0°055. D3 + oe 
ec 60 24 700 Pee 2-4 700 
Using 1}-in. cover to }-in. links, D, = 24 — 3 — 0°5 I 19°5 in. 
D, — 19°5 


0-143. 
D, 
o81. The graph for o-8o will therefore give a conservative 
D 24 D 
result. From this graph 
Hence 


Use sixteen j-in. mild steel bars. 


(To be continued.) 


I ebruar yy, IgQOI 





(-advd Zutons aag) 
‘sequivyy pue esnoyduing ayeUy ey) Jo yuaWOSUBIIy [es9uen— 7 “B14 


(CONCRETE 





February, 


noose 











1334 O¢ 
Smum Ci 





SMIBEDS ONE S201 8NBe 


NOILD3S SsOuD NOILD3S “TIWNIGNLISNO 


¥ y 
a : ~~ view treo 
/ \ fh i / , f\ 83 We 
Yiti yw lilyis ' | . 
AIL LAST ITE LAY 
' , ! \ 
| Vy ; ; } ; ‘ 
a ' ‘ ; ; ; - — = 
‘ , ; : ' } 
; i } { 4 | 
} ; } { 
} j } 
a ; i ; 



























































=) 
a 
~ 
x 
7 
a 
4 
= 
> 
 ] 
~~ 
™~ 
< 
& 
Dy 
<a) 
i) 
= 
Y 
a¢ 
4 
© 
= 
< 
=< 
he 
2 
Le] 









































(& Sze J 





INTAKE WORKS AT BASRAH POWER STATION. 


Intake Works at Basrah Power Station. 


THE new power station constructed for 
the Iraq Government to supply electricity 
for Southern Iraq is on the right bank of 
the Qarmat Ali river at Basrah and has 
a total capacity of 45 MW.; provision is 
made for future extension. The station is 
of conventional design but the design and 
construction of the cooling-water intake 
is of interest. The quantity of water 
required for the present and future 
installations is 17,000 cu. m. per hour 
(247,000 cu. ft. per hour) at full load. At 
the site of the power station the river is 
about 300 m. (984 ft.) wide, with steep 
banks and a depth of water of about 16 m. 
(52 ft. 6 in.). The river is tidal, with an 
average range of 1-5 m. (4 ft. 11 in.). The 


chamber, and a 1o-tonne hand-operated 
overhead crane in the superstructure. 


Design. 


The location of the pumphouse relative 
to the river bank, and its general form, 
were determined by the following require- 
ments. It had to be constructed in water 
sufficiently deep at all times to provide 
the requisite head of water at the pump 
intakes. The chamber intakes had to be 
as far as possible from supporting piles 
where reeds and debris might collect 
The design had to allow for the construc 
tion of the concrete chamber out of the 
water as the excessive depth of water 
made the use of a cofferdam undesirable 


Fig. 1.—Chamber in position ready for concreting Floor Slab. 


velocity of the current is about 0-69 m 
per second (1-31 knots) at the ebb and 
only slightly less when flowing. Consider- 
able erosion of the river banks has occurred 
in the past during floods but the extensive 
flood prevention works carried out recently 
in Northern Iraq have greatly reduced 
these floods and therefore the rate of 
erosion of the river bank 

Duplicate sets of self-cleaning course 
grid screens, fine band screens and screen 
washing pumps are provided in the intake 
chamber for protection from debris from 
the marsh lands and a reed-processing 
plant upstream of the intake. Either set 
of band screens may be isolated for in- 
spection and servicing by means of 
vertical-lift penstocks. The main pump 
suction chamber can similarly be isolated 
and emptied. Three vertical pumps are 
installed and there is provision for a 
fourth. Other equipment in the pumphouse 
is a pump to supply the fire main, a 
water-level indicator in the main pump 
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The intake chamber, approximately 
31 m. by rom. by 8 m. high (ror ft. gin. by 
32 ft. 10 in. by 26 ft. 3 in.), is suspended 
between two rows of piles, each row having 
twelve piles with a capping beam. The 
upstream end of the chamber is cylindrical 
(Fig. 2) and the downstream end narrows 
in width, so as to minimise the obstruc 
tion to the passage of debris. The main 
intakes to the chamber are at the under- 
side of the downstream part. A rein 
forced concrete access-way supporting a 
road 3°5 m. (11 ft. 6in.) wide, a circulating 
water pipe, a drainage outfall pipe and a 
fire main extends out to the pumphouse 

The pumphouse and access-way are 
supported on vertical and raking piles 
There is a 10-mm. (0-4-in.) gap between 
the access-way and intake structure at 
the edge of the intake pile-cap beam 


Piling. 
The piles are of a type sometimes known 
as ‘‘Gambia’’ piles. Each pile comprises 
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INTAKE WORKS AT BASRAH POWER STATION. 


a steel tube of o-622-m. (2-ft. o}-in.) 
outside diameter and o-o10 m. (0-4 in). 
thick, with a cast steel driving-shoe. The 
piles were driven by a 5-tonne hammer 
acting on a reinforced concrete plug in 
the bottom of each tube. 

The vertical and raking piles were 
driven by means of a special piling-frame 
mounted on two pontoons. After pitching, 
the pile was guided down the leaders 
through strong collars, the lower collars 
being so designed that .a new length of 
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ing the structure. The raking piles resist 
the horizontal forces which arise from the 
thrust on the piles and intake chamber 
due to river currents and wind on the 
superstructure. 


Construction. 


Construction of the intake as a caisson 
was not adopted because of possible 
difficulties in manceuvring a floating 
caisson safely on to the supporting beams, 
and because of the disadvantage of pro- 


Fig. 3.—Supporting Cradle hanging from Capping Beams. 


tube could be clamped to the driven tube 
to facilitate butt-welding. The piles for 
the intake chamber reached the required 
set after penetrating between 6-5 m. and 
7-8 m. (21 ft. 4 in. and 25 ft. 6 in.) into 
the river bed with fairly hard driving 

After driving the tube a cage of rein- 
forcement comprising six 1}-in. bars was 
lowered into each tube which was then 
filled with concrete. The concrete was fed 
into the tubes from a skip with bottom- 
opening conical flap-doors designed for 
the purpose, and suspended from the 
piling frame. The pile-cap beams were then 
concreted. 

The design load on each pile is 80 tons 
which can be supported by the reinforced 
concrete core alone so that the steel tube 
can be totally corroded without endanger- 
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viding a concreting plant at a slipway 
at some distance from the power station 
The scheme adopted was to cast the intake 
chamber on a temporary frame hanging 
above its final position and then jack the 
chamber down to its position in the water 

The intake was constructed as follows 
A heavy supporting cradle was assembled 
and suspended above water level from the 
pile-cap beams. The intake chamber was 
concreted up to the underside of the floor, 
with sealed water intakes and lowered by 
means of jacks to capping-beam level 
The floor slab was cast and after matur- 
ing supported the hanging weight of the 
chamber. The temporary supporting frame 
was removed, the superstructure construc- 
ted and the crane and all equipment was 
installed 
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The cradle (Fig. 3) was formed of double 
24-in. by 7}-in. transverse steel I-beams 
with 8-5-in. by o-86-in. flange plates, and 
12-in. by 5-in. longitudinal steel I-beams 
at 1°175-m. (3-ft. 10-in.) centres. There 
were twelve transverse beams along the 
length of the chamber base, each 
suspended from hangers of square box- 
section passing between the piles through 
holes in the pile-cap beam. The weight of 
the intake chamber, which was about 
1500 tons, was borne entirely by the sus- 
pended cradle. When the cradle was in 
position, timber shuttering for the base 
of the chamber was laid on it 

In order to facilitate recovery of the 
cradle after use, wires attached each 


INTAKE WORKS AT BASRAH POWER STATION. 


the proportions of coarse and fine aggre- 
gates giving the greatest strength, and 
the chosen proportions were used in weigh- 
batching all materials. With a water- 
cement ratio of o-47, the strengths of 
cubes made throughout the concreting 
operations were about 5000 Ib. per square 
inch 

The base slab, which contains 115 
cu. m. (150 cu. yd.) of concrete, was cast 
in one operation. The construction joints 
have rubber water-bars. The walls were 
concreted in two lifts each of 3:75 m 
(12 ft. 4 in.); the concrete being deposited 
85 cu. m. (111 cu. yd.) at a time in six 
operations. This concrete and that for 
the base slab contains a retarder in the 


Fig. 4.—Intake Chamber ready for lowering. 


member to two buoys, one at each end of 
the structure 


Concreting. 


Concrete was mixed in two batching 
plants on the site of the power station 
Concrete for the intake was brought 
along the completed access-way by lorry, 
delivered into a hopper whence it was 
taken in large barrows to the shuttering 
A hoist was provided to assist in concret- 
ing the walls. All concrete is similar 
and has not less than 385 kg. of cement 
per cubic metre (650 Ib. per cubic yard) 
A coarse aggregate of j-in. maximum 
size was used and was obtained from 
gravel deposits to the south of Basrah and 
washed, and graded on site 
Naturally occurring fine aggregate was 
used. Test cubes were made to ascertain 


screened, 
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proportion of o-5 per cent. of the weight 
of cement 
Concreting occupied a period of three 


months 


Lowering the Intake Chamber. 


Preparations were made for lowering 
the intake chamber while concreting was 
in progress. Each of the twenty-four 
hangers was supported on the capping 
beam by means of specially designed mild 
steel brackets and cotters. The brackets 
rested on hardwood packing on concrete 
blocks (Fig. 3). Two hydraulic jacks 
each of 50-tonne capacity were fitted to 
each bracket. The hydraulic pumps and 
control panel were set up on a staging at 
the downstream end of the chamber. A 
high-pressure pump and a low-pressure 
pump were installed, with a supply system 
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INTAKE WORKS AT BASRAH POWER STATION. 


so arranged that the master valve con- 
trolled all jacks simultaneously, whilst 
four subsidiary valves could be used to 
adjust the pressure on any of four groups 
of six pairs of jacks in case uneven lower- 
ing took place. Each pair of jacks could 
also be isolated in case of failure; pressure 
gauges were fitted to all lines. 

On completion of the concreting 
(Fig. 4) the chamber was made ready for 
lowering. The main water intakes were 
sealed, so that the chamber could later 
be emptied for the installation of pumps 
and screens, and two temporary valves 
were opened at the downstream end to 
allow water to enter during lowering. 
Scaffolding was erected to support the 
floor slab shuttering, and the structure 
balanced longitudinally by adding water 
to an upstream compartment until all 
jacks were raised through equal distances 
in momentarily raising the structure. 

The lowering operation was as follows. 
Each hanger had two cotters, the weight 
being carried initially on the lower of 
the two. Under the action of the low- 
pressure pump the jacks raised the second- 
ary bracket to the higher cotter. The 
high-pressure pump was then connected 
to the jacks by means of the master 
control and the weight transferred from 
the lower cotter. The lower cotter was 
then removed and the whole structure 
allowed to descend under the control of 
the master valve on the high-pressure 
system, until it came to rest on the lower 
cotter which had meanwhile been trans- 
ferred to the adjoining hole in the hanger 


New Jetty at 


In the number of this journal for January 
1961, a description is given of the con- 
struction of a new jetty for the Esso 
Petroleum Co., Ltd. In the following are 
given further particulars of this work 


Precast Concrete Road Slabs. 


The precast concrete slabs for the 
road, which are each 35 ft. long and 8 ft 
wide, were made in the same casting yard 
as the piles. They were cast in concrete 
moulds. The surfaces of the moulds 
were painted with a mixture of whitewash 
and glue size and, when this had dried, 
the reinforcement and concrete were 
placed in the mould. When the slab 
had hardened, it was raised from the 
mould by hydraulic pressure. Water 
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This operation was repeated until the 
chamber was in its final position (Fig. 1). 
It was found that wind-blown particles 
could reach the sealing glands of the jacks 
causing minor oil leaks. When this 
happened, the affected jack was quickly 
replaced, by one of two spare jacks, and 
immediately cleaned. The structure was 
lowered in three days requiring about 
twenty-two hours operating time. When 
the chamber had been lowered the floor 
slab of the pumphouse was concreted. The 
cantilevered nibs of this slab, when resting 
on the pile-cap beams, were to support 
the full weight of the completed intake 
structure, and therefore the supporting 
cradle and hangers were not dismantled 
until the slab had attained its full strength 

To enable the screens, penstocks, and 
pumps to be installed the two downstream 
temporary valves were closed and the 
chamber emptied by means of a 4-in 
pump. Meanwhile erection of the steel 
superstructure and 1o-tonne hand-crane 
continued. Installation of mechanical 
plant followed. The intake was commis- 
sioned during November 1959. 

The consulting engineers are Ewbank 
& Partners, Ltd., who act on behaif of 
the Government of Iraq, to whom ack- 
nowledgment is made for permission 
to present this article. The consulting 
engineers for the civil engineering works 
are Messrs. G. Maunsell & Partners, and 
the architects are Messrs. Wilson, Mason & 
Partners. The civil engineering contrac- 
tors are Messrs. Polensky & Zéllner of 
Frankfurt-on-Main 





Milford Haven. 


was pumped into pipes embedded in, and 
opening into, the bottom of the mould 
Steel plates covering the openings of the 
pipes were contained in recesses in the 
bottom of the mould so that the soffits 
of the slabs were smooth. A _ water 
pressure of about 10 |b. per square inch 
beneath the plates was sufficient to raise 
the precast slabs from the mould. The 
slabs were then removed by mobile cranes 


Hollow Piles. 


The method of forming the cavity in 
the large hollow cylindrical prestressed 
concrete’ piles is patented by Dow-Mac 
(Products), Ltd 

The jetty was designed and constructed 
by Messrs. John Mowlem Co., Ltd 


February, 1961. 
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IMPROVEMENTS ON THE GREAT NORTH ROAD. 


Improvements on the Great North Road.* 


Il.—SOUTHERN SECTION. 


Rowley Lane Bridge. 

Widening of the Barnet by-pass section 
of the Great North Road is proceeding 
and involves the construction of an over- 
bridge (Fig. 1) at Rowley Lane. The 
bridge, which is designed for standard 
Ministry of Transport loading, has two 
main spans each of 53 ft. 3 in. and two 
smaller side spans. The side spans were 
chosen in preference to abutment walls 
to give a more open appearance. The 
deck of the main spans is carried on pre- 
stressed precast beams, with pretensioned 
steel, at 5 ft. centres acting in conjunc- 
tion with a 7-in. cast-insitu slab. The 
beams are of Y-trough section, with 
which shape the dead weight and the 
transverse span of the deck are reduced. 
The beams have considerable stiffness 


Fig. 1.—Rowley 


LONDON TO NOTTINGHAMSHIRE. 


and each is designed to carry half the 
load of a lane of traffic without transfer- 
ence of load to adjacent beams. The 
permanent shuttering of the deck slab is 
of 1}-in. precast planks spanning about 
2 ft. For the erection of the precast 
beams, the main road was closed to traffic 
on one day from 7.30 a.m. to 4 p.m., 
during which period fourteen concrete 
beams, each weighing over 11 tons, were 
lifted and lowered into place by a 50-ton 
crane (Fig. 2) 

Each side span is designed as a portal 
frame, virtually pin-jointed at the pier 
A thick cast-insitu deck-slab acts with the 
walls to resist the lateral loads due to 
pressure and traffic Rocking slabs at 
each end of the bridge rest on the filling 
and are provided to mitigate the effects 
of settlement of the embankments 


Lane Bridge. 


Fig. 2.—Precast Beams for Rowley Lane Bridge. 


* Continued from January, 1961, in which number the works in Yorkshire are described 


February, 1961 


83 





IMPROVEMENTS ON THE GREAT NORTH ROAD. 


Fig. 3.—Bridges at Stevenage. 


The simple strip foundations are at a 
depth of about 7 ft. 6 in. and are on stiff 
brown clay. The greatest bearing pres- 
sure is 1} tons per square foot. To re- 
duce the size of the foundations of the 
abutment walls, balancing beams are 
provided between the foundations of the 
outer and inner walls. 

Allowance is made for thermal move- 
ments between the main and side spans, 
by dividing the top 9g ft. of the sup- 
porting walls into two flexible leaves, 
with 1 in. of compressible material be- 
tween the leaves. All horizontal loads 
on the main spans are carried by the 
central wall where the continuity of the 
deck slab is severed to prevent over- 
stressing the main beams due to com- 
pression in the bottom flange. Water- 
stops are provided at all permanent joints 
in the deck slab. The deck is water- 
proofed by hot-bonded copper-lined bitu- 
minous sheeting. The carriageway which 
is 24 ft. wide is finished with 3} in. of 
rolled asphalt. The galvanised mild steel 
hand-railing, with box-section standards, 
is designed to resist a horizontal load on 
the top rail of 200 lb. per foot 

Work commenced in October 1959 and 


was completed in May 
sulting engineers were Messrs. Leslie 
Turner and Partners. Supervision of the 
works, the cost of which, including 4} 
miles of road, will be about £500,000, is 
being carried out for the Ministry of 
Transport by H. S. Andrews, M.I.C.E., 
County Surveyor of Middlesex. The 
contractors are Messrs. John Laing & 
Son, Ltd. 


1960 The con- 


Stevenage By-pass. 


Work was commenced recently on a 
motorway 7} miles long to by-pass 
Stevenage and nearby villages, and it is 
proposed to extend this road northwards 
for 44 miles to by-pass Baldock. There 
will be thirteen bridges over or under the 
new road, two subways for cyclists and 
pedestrians, and three subways for pedes 
trians only. The designers of the motor- 
way, the cost of which will be about 
£1,800,000, are the Hertfordshire County 
Council who are the agents for the 
Ministry of Transport The contractors 
are Messrs. Martin Cowley, Ltd 

A new road is being constructed east 
wards from the by-pass towards Steven 
age and will be carried over the Great 


Fig. 4.—Six Hills Bridge, Stevenage. 
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The £.s.d of OSAL* 
—Hardening and Oil Resisting 
for Industrial Floors 





it’s 

not 

the cost 

per gallon 

but 

the cost per yard 
that counts 


On this basis Tricosal, which hardens and provides increased 
oil resistance for a cubic yard of 1 : 2 : 4 concrete for only 14/-, 
is the most economical as well as the most efficient additive. 
It enables the concrete to be trowelled to a finish without an 
additional topping. It hardens integrally and, being a liquid, 
mixes with the gauging fluid and is evenly distributed through- 
out the mix. 





For 30 years or more Tricosal has been specified by leading 
Architects not only for hardening and oil resistance but for 
waterproofing cement and concrete and increasing their 
resistance to acids. Send for Information Leaflet No. 1. 











* OSAL is the generic name for the products of A. A. Byrd & Co. Ltd.—* Floro- 
sal” for Surface Hardening and protection of Concrete, Stone and Cement— 
“ Neocosal” for Surface Waterproofing of Brick, Concrete and Stone, and 
“ Tricosal”’. Literature on each individual product is available from 


A. A. BYRD & CO. LTD. (Dept. C.6), 210 Terminal House, 
Grosvenor Gardens, London, S.W.!. Phone: SLOane 5236 
Grams: Byrdicom, Wesphone, London Works: Basingstoke, Hants. 

















Eleven o’clock—time for the traditional 
break and reminder that the FONDU 
concrete laid yesterday morning has 
reached full strength. 

Unapproachable speed of maturing is only 
one of the advantages of FONDU 
concrete. It also has the unique merit 
that the concrete is permanent under 
conditions which destroy ordinary 
concrete. Many industrial chemicals do 
not harm Fondu concrete, so that it is the 
safe solution to much constructional and 


_ FONDU 


CONCRETE 


placed yesterday 


is ready 





for anything 


repair work in many industries. Also, 
using firebrick aggregate, CIMENT 
FONDU provides an adaptable refractory 
concrete for temperatures up to 1350° C. 
CIMENT FONDU can save you time 
and money on your contract work by 
eliminating waiting time and keeping the 
concrete section always one step ahead 
of the others. 

Let us send you our 32-page Booklet 

“ THE CEMENT FOR INDUSTRY ”. 


The Cement for Industry 


FOR SPEED - STRENGTH - 
RESISTANCE ~ REFRACTORINESS 


LAFARGE ALUMINOUS CEMENT CO. LTD. 


73 Brook Street, London, W.1. 
Telephone: MAY fair 8546 
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IMPROVEMENTS ON THE GREAT NORTH ROAD. 


Fig. 5.—Bridge on the Stamford By-pass. 


North Road and the adjacent parallel 
railway by the two bridges in the repro- 
duction of a perspective drawing in 
(Fig. 3). The bridge in (Fig. 4) is the Six 
Hills bridge, near Stevenage, which has 
a span of 84 ft. and is a prestressed con- 
crete structure built in 1953. The con 
sulting engineers to the Stevenage Devel- 
opment Corporation for these structures 
are Messrs. Rendel, Palmer and Tritton 


Works in Bedfordshire and 
Huntingdonshire. 


Work is proceeding on the Biggleswade 
by-pass which is 2$ miles long and includes 
bridges over a main-line railway, a road, 
and the River Ivel. The scheme, the 
cost of which will be about {1,000,000, 
has been prepared for the Ministry of 
Transport by the Bedfordshire County 
Council, and is expected to be completed 
early this year. The contractors are 
Messrs. Sydney Green & Sons, Ltd 

The bridge at St. Neots is to be recon 
structed in accordance with a design 
prepared by Sir Frederick Gibberd. The 
consulting engineers to the Ministry of 
[ransport are Messrs. Posford, Pavry & 
Partners 

The work of modernising two miles of 
the Great North Road between Ellington 
Brook bridge and Alconbury has com- 
menced, and is being carried out under 
the supervision of the Huntingdonshire 
County Council on behalf of the Ministry 
of Transport. The cost will be about 
£200,000. The contractors are Messrs 
A. Monk & Co., Lid 


Stamford By-pass. 


A feature of the Stamford by-pass, 
which is 4} miles long and was completed 
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in the autumn of last year, is the com- 
paratively large number of bridges; there 
are nine reinforced concrete bridges, two 
flood arches, three cattle-ways which are 
reinforced concrete box-culverts, and 
several ordinary culverts. The road has 
two 24-ft. carriageways comprising a 
10-in. granular sub-base laid in two 
layers 4 in. and 6 in. thick respectively, 
an 8-in. cement-bound granular base, a 
2}-in. course of hot-rolled gravel asphalt, 
and a 1}-in. wearing surface of granite 
asphalt. Where the ground is weak, the 
thickness of the sub-base is 14 in. The 
construction required the excavation of 
840,000 cu. yd. of rock, clay, and other 
soils 

There are five types of bridge The 
bridges over the rivers Gwash and Welland 
each comprise three spans and are fixed 
arch structures; the facings are of Clip 
sham freestone. A bridge over a railway 
is a freely-supported beam-and-slab struc 
ture. The other bridges are continuous 
structures of beam-and-slab construction 
the intermediate supports being a trans 
verse row of cylindrical piers The end 
supports are in some cases counte rforted 
retaining walls as shown in (Fig. 5 for 
others the end supports are simple bench 
seatings on embankments, as in the case 
of Sydney Farm bridge (Fig. 6 rhis 
bridge carries a main road over the by 
pass, and has two spans each 57 ft. 6 in 
long and two spans each 33 ft. long. The 
deck is of continuous cellular construc 
tion with an expansion bearing at one 
abutment, but is fixed at the other abut 
ment and at the three piers 

The construction of Warren Road 
bridge (Fig. 7), which carries a farm road 
over the by-pass, comprises a two-hinge 
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Fig. 6.—Sydney Farm Bridge. 


segmental portal frame having a clear 
square span of 99 ft. and a rise of 
4 ft. ro in. The depth at the crown is 
3 ft. 6 in. The illustration shows a 
temporary hand-rail, but when completed 
the hand-rail will be similar to that 
shown in (Fig. 6). The reinforced con- 
crete wing walls are faced with Clipsham 
stone. (Figs. 6 and 7 are reproduced 
from photographs taken by the “ Stam- 
ford Mercury ’’.) 

The consulting engineers to the Minis- 
try of Transport are Messrs. Stirling 
Maynard & Partners. The contractors 
were Messrs. A. Monk & Co., Ltd., and 
the sub-contractors for the excavation 
were Messrs. Shellabear, Price, Ltd 


The total cost of the work, including four 
miles of road improvements beyond the 


by-pass, was about /1,500,000. 


Grantham By-pass. 

The Grantham by-pass, which is ten 
miles in length, is in course of construc- 
tion and is expected to be completed in 
1962. The new road will, with one ex- 
ception, pass over or under all intersecting 
roads, and will require six reinforced con- 
crete road bridges and two railway 
bridges. There will be about 1,500,000 
cu. yd. of excavation. 

The bridge shown in course of con- 
struction in (Fig. 8) is that by means of 
which the by-pass crosses the road from 
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Grantham to Harlaxton. The structure, 
which has three main spans, contains 
forty-eight prestressed concrete beams 
which vary in weight from 9} to 32 tons 
each and which were erected by means 
of two 25-ton mobile cranes in five con- 
secutive days. The illustration shows a 
beam 100 ft. long and weighing 22 tons 
being placed in position in the central 
span. 

The work is being supervised on behalf 
of the Ministry of Transport by Lincoln 
(parts of Kesteven) County Council 
The general contractors for the by-pass 
are Messrs. Robert McGregor & Sons, 
Ltd. The contractors for the bridges 
are Messrs. Simon-Carves, Ltd. The 
prestressed precast beams for the bridge 
in (Fig. 8) were supplied by St. Ives Sand 
& Gravel Co., Ltd.; the erection of the 
beams was carried out by Mobile Lifting 
Services, Ltd 


Works in Nottinghamshire. 


One of the major constructional works 
in connection with the Great North Road 
in Nottinghamshire is the southern sec- 
tion of the Doncaster by-pass of which 
four miles are in this county and for 
which section the Nottinghamshire County 
Council are agents to the Ministry of 
Transport 

Other works include the proposed 
Newark by-pass which requires the con- 





1 


Fig. 7.—Warren Road Bridge. 
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Consultants: Sir William 
Halerow & Partners 
Contractors: The Demolition 
& Construction Co ltd 





CAISSON FORMWOR K 


enables the contractor to proceed 
irrespective of tides ! 








This illustration shows the Caisson Formwork for the fender unit 
on the Tees Port Quay. We designed and manufactured this form 
work to operate under all tidal conditions, thus giving the contractor 
full freedom in working, and using this complex formwork to its full 
capacity. This is one more of the many examples of our versatility 
in the design and manufacture of special formwork and moulds for 
every description of concrete work. Consult us for your next 
contract. 


the most comprehensive 


mould service in the world 








STELMO LTD - WESTWELL LEACON - CHARING - ASHFORD: KENT. Tel: Charing 395-7 
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Pattern of ' 
service in the 
concrete age 

















Arrow units in man facture 


ARROW — HOLLOW FLOOR 
AND ROOF UNITS 


* Precision made units cf 
true dimensions 

*® Save money, weight, labour 
and time 

* Guaranteed deliveries as 
and when required 

* Minimum of wet concrete 
required for insitu filling 


ARROW isnow being manufactured 
under licence by the Precast 
Division of Modular Concrete. 


Three Foid Service 


Modular offer the combined services of consultation, 
design, manufacture and erection 


Modular wil/ manufacture and erect to your designs 


Modular are specialists in precast structural concrete 
combined with integral finishes 


[Modular | Whatever your concrete problem, the Modular 
[concret =<" Concrete Company’s practical experience and 
concrete technical resources are at your service 
Specialist Engineers and Contractors 


THE MODULAR CONCRETE CO. LTD., 


Precast Division, Staines Road, Bedfont, Middlesex. Telephone: Ashford (AS9) 5601 

















(& Seen — ) 


Fig. 8.—Bridge at Grantham By-pass. 


struction of a viaduct across the River 
Trent in an area subjected to flooding 
Information was needed for design pur- 
poses about the number of flood-openings 
which should be included in the viaduct. 
Originally nine 40-ft. flood-openings were 
proposed Investigations made on 
models at the Hydraulics Research 
Station of the Department of Scientific 
and Industrial Research at Wallingford 
showed that six arches could be omitted 
without causing an appreciable increase 


IMPROVEMENTS ON THE GREAT NORTH ROAD. 





in the flood levels. The elimination of six 
arches may save about {170,000 

The Blyth by-pass, which is two miles 
long, is complete, and connects with the 
Doncaster by-pass at the northern end 
The work includes bridges to carry the 
new road over an existing main road and 
the River Ryton. The scheme, which 
cost about £340,000, was designed by the 
Nottinghamshire County Council for the 
Ministry of Transport. The contractors 
were Sir Robert McAlpine & Sons, Ltd 


Lectures on Building. 


THE following lectures have been arranged 
by the Ministry of Works. Admission is 
free 

Prestressed Concrete. By H. Kaylor. 
Technical College, Southampton. Feb- 
ruary 14. 7.15 p.m.; and Technical Col- 
lege, Newport, 1.0.W. February 15. 
7 p.m 

»urtace 


finishes of Concrete. By F. 
Ward 


West Wiltshire College of Further 


Education, Trowbridge. February 15. 
7.15 p.m | Cambridgeshire Technical 
College, Cam ridge. February 23. 7.30 p.m. 

Prev of Accidents in the Building 
Industry J. A. Hayward. Church 
Institute, A 


ion Street, Kingston-upon- 


Hull. February 16. 7.15 p.m. 


Februa 1961 


Work Study in the Building Industry 


By R. Geary. College of Technology, 
Portsmouth. February 16. 7.15 p.m 
The Essentials of Good Concreting. By 
E. E. H. Bate. Institute of Technology, 
Bradford. February 20. 7.15 p.m 
Structural Properties of Lightweight 


Aggregate Concrete. By G. H. Newton 
West Wiltshire College of Further Educa- 
tion, Trowbridge. February 22 


7-15 

.m 
The R.I.B.A. Form of Contract. By 
D. Gardam. Mid-Essex Technical Co! 
lege, Chelmsford. February 23. 7.30 
p.m.; and by I. N. D. Wallace. Sun 
Hotel, Chatham. February 28. 7.15 

p.m. 





A PIPE-BRIDGE AT RUNCORN. 


(CONCRETE) 





A Pipe-bridge at Runcorn. 


An interesting design was adopted for a 
reinforced concrete pipe-bridge (Fig. 1) 
constructed recently over a railway line 
at Runcorn for the Runcorn District 
Water Board. The span is 61 ft. 4 in 
between the springings of the precast 
arches which rise to a height of 19 ft. 
above the rail-track. The structure com- 
prises two semi-circular three-hinge arches 
each of which was precast in two parts 
(Fig. 2). The new bridge, which is tro ft. 
away from an existing bridge, is to carry 
a 15-in. water main and a 6-in. brine 
main, and provision is made for another 
6-in. brine main. 

Each pair of ribs, which are 24 in. deep 
by 12 in. wide, were erected from each 


side of the cutting and connected at the 
crown by a hinge. The ribs are seated in 
a combined cast-insitu reinforced concrete 
base, and are held laterally at intervals of 
8 ft. by tie-beams 5 in. deep by 12 in 
wide cast insitu on precast pieces 2} in 
deep on the sides of the main ribs 

The deck of the bridge consists of pre- 
cast concrete units 6 in. deep and 12 in 
wide seated on the bottom flange of the 
main ribs and placed between the tie- 
beams. These units are covered with a 
concrete topping not less than 1} in. 
thick. The pipe-supports were cast insitu 
in two rows. To comply with the safety 
requirements of British Railways, a closed 
non-metallic parapet of a height not less 
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N EXPERIENCE: 
BRITISH OXYGEN PROPANE 


British Oxveeis have long experience with in- 
dustrial gases. Supplied by British Oxygen, 
propane is a fuel with many applications. 
Economical to use. And practical to begin 
using. For British Oxygen provide the cyl- 
inders and put in propane storage tanks for 
you: send experts to see what your needs 
are: deliver BOC propane on time, when 
and where you want it. Service round the 
clock. Technical service. Expert service. 
This is British Oxygen. 


Get on to the experts - BRITISH OXYGEN 
ring Hyde Park 7090 


THE BRITIGH OXYGEN COMPANY LIMITED 
Light Industrial Department - Spencer House - 27 St. James's Place - London S.W.1 
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ANNOUNCING... 


mm OCC ae 


SPECIFYL20O NOW ! 


IN PRODUCTION AGAIN EARLY 1961 


Leca (Great Britain) Ltd., Mill Lane, High Ongar, Essex. Tel: Ongar 2048 








For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


RBYAK STU Ly 


” Extra-High freigiaiey 1 
INTERNAL CONCRETE VIBRATORS 


Model VP 350-A (Swivel Base or Barrow Mounting) 


Sromes Osiiwary. Highty Competitive Prices. Genuine NG. AND DRILLING (up to 14° in Concrete, 1° tn 


xk We operate 2 48-hour Repair Service for all makes. Writ w-dey for Bpage fully decripev 
30 years’ es eid Sees end Mentions of Gandtahs tose 


THE FLEXIBLE DRIVE & TOOL CO., LTD. 
EDENBRIDGE, KENT Tolaphane 1 3305-6 
LONDON OFFICE: 17 QUEENSBERRY WAY, 5.W.7. Telephone: KENsington 3583 














& Brox _ A PIPE-BRIDGE AT RUNCORN. 


than 4 ft. 6 in. above the top of pipes was 
necessary and this was provided by 4-in 
precast concrete units, the bottom flanges 
of which are bolted to the main ribs. The 
parapet units are shaped to suit the curve 
of the bridge, and on the outer faces have 
an exposed-aggregate finish of Criggion 
green granite (Fig. 3). The approaches 
to the bridge are flanked by reinforced 
concrete retaining walls 64 in. thick 

The cost of the structure was about 
£3056. The bridge was designed for 
Mr. G. Penman, A.M.LC.E., A.M.L.W.E., 
Engineer to the Runcorn District Water 
Board, by the British Reinforced Concrete 
Engineering Co, Ltd. The contractors 
were Messrs. Harry Fairclough, Ltd. 





FIFTY YEARS AGO. 
From “ CONCRETE AND CONSTRUCTIONAL ENGINEERING "’, FEBRUARY, IQII. 


A Gasholder Tank. 





‘The first reinforced concrete gasholder tank in the United Kingdom was recently 
constructed at Leigh-on-Sea. As the site is on reclaimed foreshore, and is impregnated 
with salt water, a steel tank would have had to be protected with concrete, and as the 
cost of this would have been very high, it was decided to adopt reinforced concrete 
The tank is 64 ft. in diameter by 29 ft. 6 in. deep. The wall of the tank is 8 in. thick 
at the bottom and 44 in. thick at the top. The capacity of the tank is 538,000 gallons 
The holder, for which the tank is required, has two lifts and a capacity of 160,000 cu. ft 
The guide framing has nine standards, which are fixed on reinforced concrete buttresses 
incorporated with the tank. Inside the tank there are eighteen channel iron guides 
secured to the concrete wall with bolts. The wall is strengthened at these places with 
reinforced concrete buttresses.”’ 
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A LONG PRESTRESSED BRIDGE IN GERMANY. 


CONCRETE) 
A Long Prestressed Bridge in Germany. 


Fig. 1. 


A PRESTRESSED concrete road bridge, said 
to be the longest of its kind in Germany, 
is being constructed as part of the express 
road system around Berlin. The bridge 
is 2970 ft. long, 95 ft. wide, and 43 ft. 
high, and will carry six lanes of traffic. 
There will be twelve spans from 213 ft. to 
278 ft. long. The structure is of double 
box-girder construction, the vertical webs 
of the girders being 8 ft. 6 in. deep, the 
lower slab varying from 5 in. thick at the 
middle of a span to 2 ft. 8 in. thick at a 
pier, and the top slab being about 1 ft. 
thick. The piers are supported on 17-in. 
diameter prestressed piles of 65-tons 
capacity. 

The bridge, which is of cast-insitu con- 
struction, is being built two spans at a 


time on the double cantilever principle 
from a pier (Fig. 1) Both cantilevers are 
extended about 12 ft. each week. The 
shuttering is cantilevered from the work 
already constructed. The concrete girders 
are prestressed about sixty hours after 
casting. After about 108 ft. of girder has 
been cast on each side of a pier, a tem- 
porary A-frame 32 ft. high is placed over 
the pier and cables from the top of the 
frame are used to support further exten- 
sions of the girder. The designer and 
contractors are Messrs. Dyckerhoff & 
Widman, in association with Beton & 
Monierban AG., and Messrs. Phillip Holz- 
mann AG. The foregoing particulars and 
the accompanying illustration are ab- 
stracted from‘ Engineering News-Record’ 


Training Courses for Concrete Gangers. 


Tue National Federation of Building 
Trades Employers and the Federation 
of Civil Engineering Contractors have 
arranged a series of training courses 
during 1961 for concrete gangers. The 
courses will be held at the Cement and 
Concrete Association’s Research Centre, 
Wexham Springs, on the following 
dates: 

Course I. 
to 24. 

Course 
ro to 14. 

Course 3.—September 18 to 22 and 
October 9 to 13. 


March 6 to 10 and March 20 


.-—March 13 to 17 and April 


90 


Course 4.—September 25 to 29 
October 16 to 20 

Course 5.—October 2 to 6 and October 
23 to 27. 

There will be a lecture and demonstra- 
tion on prestressed concrete on March 24, 
at the conclusion of Course 1, to assess 
the demand for instruction in this subject 
The fee for a course is £8 per week and 
accommodation can be provided at the 
training centre for {6 per week. Enrol- 
ment forms are obtainable from the 
Education ‘Secretary, London Master 
Builders’ Association, 47 Bedford Square, 
London, W.C.1. 


and 
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DETAILS OF THE FINEST CONCRETE MIXER j 


an 


EVER BUILT IN THIS COUNTRY. 


BABCOCK-MILLARS EXCEPTIONALLY TOUGH 








14RH REVERSING DRUM MIXER. A SPECIAL 
LEAFLET DESCRIBES IN FULL THE GREATEST 
MACHINE EVER TO USE THE REMARKABLE 
TRIPLE-CONE DRUM. NOW, CONCENTRATED AREA |i 
OF MIX AND SCIENTIFICALLY-ANGLED BLADES 
GIVE A DEGREE OF NIX THAT'S OUTSIDE THE 
SCOPE OF ANY OTHER MACHINE. 

SEND NOW FOR A COPY TO: 


MILLARS' MACHINERY COMPANY LIMITED, 


ee 








LONDON, E.C.2. 






ABCOCK 


- 





Manufactured to ETS. RICHIER designs 
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An Electrically Driven PC3 Concrete 
Pump with remixer. Capacities from 20 
to 24cu. yds. perhour. Ranges actually 
obtained 135 ft. vertical or 1,500 ft. 
horizontal. Also smaller model PC4— 
8-10 cu. yds. per hour. 


EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
BY PUMP AND PIPELINE 


@ The most efficient method of placing concrete. 


@ Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 


@ Pumpable concrete must of necessity be good concrete. 

@ Pump and Mixing Piant can be located at the most convenient position within 
the pumping range. 

@ The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


n= SRE) -— ~~ 


4STAFFORD TERRACE, LONDON, w.8 


Telephone: Western 3546 Telegrams : Pumpcret, Kens, Londen 
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A New Type of Deep Foundation. 


THE method adopted for the construction 
of the foundations of two adjacent blocks 
of residential flats near Marble Arch, 
London, is unusual but is claimed to save 
time and materials. The structures are 
of thirteen and seven storeys respectively 
and have three-storey basements which 
made it necessary to provide additional 
support for adjacent roads and buildings. 
Ordinary underpinning would reduce the 
area available in the basements, and the 
obstructions caused by underpinning 
works would have prevented the use of 
mechanical excavators. Also, since the 
ground is mainly waterlogged sand and 
gravel, extensive pumping would be 
necessary to keep the excavations dry. 
A method of chemical consolidation was 
therefore used. The process involves the 
mixture of fluids of low viscosity, the pro- 
portions of the mixture controlling the 
time taken for it to form a gel. Before 
excavating, holes lined with steel tube 
were bored around the periphery of the 
site and a steel I-beam 33 ft. long was 
dropped into each hole. The lower ro-ft 
length of the beam was encased in con- 
crete and the remainder of the hole was 
filled up with sand. A slurry of clay and 
cement was then injected to fill the larger 
voids in the ground around the site. The 
chemical injection followed. The holes 
were sufficiently close to cause a block of 
ground 5 ft. wide to be consolidated which 
sealed off the inflow of water to such an 
extent that one pump working inter- 
mittently was sufficient to deal with it and 
maintain a dry site during excavation 
The method is called the TDM process 
and is operated by the Cementation Co., 





Ltd. The consulting engineers for the 
buildings are Messrs. Jenkins & Potter, 
and the main contractors are Messrs 


Percy Bilton, Ltd. 


IMPERIAL COLLEGE OF 
SCIENCE AND TECHNOLOGY 
Bursaries ts Concrete Structures ano 

TECHNOLOGY 


Bursaries of {460-4760 according to experience 
are available for Session 1961-19062. Candidates 
must hold a degree in engineering and have a 
good knowledge of the theory of structures. Full 
information from the Keotsrear IMPERIAL 
Coutitecr, London, $.W.7. Closing date rst June 
1961 
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MISCELLANEOUS. 


Bulletins Received. 


“ Sources of Road Aggregate in Great 
Britain.” (London: H.M.S.O Third 
edition, 1960. 6s.) 

“ Studies in Composite Construction.” 
By R. J. Mainstone. National Building 
Studies. Research Paper No. 28. Part Lil 
Tests on the new Government offices 
Whitehall Gardens. (London: H.M.S.O 
1960. Price 8s. 6d.) 

“ Symposium on Effect of Water-Reduc- 
ing Admixtures and Set-Retarding 
Admixtures on Properties of Con- 
crete.” Special Technical Publication 
No. 266. (Philadelphia: American Society 
for Testing Materials. 1960. Price 
dollars.) 


7.50 


Cement and Concrete Association. 


The bulletins in the following were pub 
lished by the Cement and Concrete 
Association during 1960, and copies are 
obtainable free of charge from the 
Association at 52 Grosvenor Gardens, 
London, S.W.1. 

‘‘ Specification Notes for Structural 
Reinforced Concrete in Buildings.” 

“Specification for Granolithic Floor 
Toppings Laid on In situ Concrete.” 

“Concrete Practice in Building Con- 
struction.” 

“Single Storey Industrial Buildings.” 

“ Prestressed Concrete Pressure Vessels 
at Marcoule Nuclear Centre.” By J 
Bellier and M. Tourasse. 

“An Investigation of the Stress Dis 
tribution in the Anchorage Zone of Post- 
tensioned Concrete Members.” By J 
Zielinski and R. E. Rowe. Research 
Report No. 9 


A Course on Site Labour. 


Tue Industrial Welfare Society have 
arranged to hold a two-day course on 

Site Labour in the Building and 
Constructional Industries’. The course 
which is to be held at Robert Hyde 
House, 48 Bryanston Square, London, 
W.1, on March 20 and 21, 1961, is de- 
signed primarily for the 150 firms in the 
constructional industries in the United 
Kingdom which each employ more than 
five hundred workers ; it should, how- 
ever, prove valuable to smaller firms 
It will deal exclusively with the problems 


of managing manual labour on sites 
Particulars can be obtained from the 
Administrative Officer, at the address 
given above 

gI 








DATA FOR PRICING. CONCRETE! 


DATA FOR PRICING REINFORCED CONCRETE. 
MATERIALS (Delivered London). 


AGGREGATES (per cu. yd.). 
Washed sand: 26s. 9d. Graded gravel (j} in.): 24s. 3d. Pit ballast: 25s. 6d. 
CEMENT (per ton). 
Ordinary Portland.—6 tons and upwards: 112s.; 1 ton to 6 tons: 124s. 
Rapid-hardening Portland: As ordinary Portland plus tos. 6d. ‘ Aquacrete ” 
and “ 417’: As ordinary Portland plus 32s. 6d. ‘ Colorcrete’ (buff, red, 
and khaki): As ordinary Portland plus 60s. ‘‘ Snowcrete '’ (white): 277s. 6d 
“ Super-Cement ”’: As ordinary Portland plus 32s. 6d 
High-alumina cement.—1 ton: 335s.; 2 tons: 325s. 6d.; 6 tons: 314s. 6d 
“ Super Snowcem *’ waterproof cement paint: 100s. per cwt. 
REINFORCEMENT (per ton ex stock including delivery in quantities from 10 to 500 tons) 
Plain mild steel rods per B.S. No. 785.—1 in. and over: {50 5s.; j in. and  in.: 
£51; him.: £51 15s.; § im.: £53 7s. 6d.; § im.: £54 17s. 6d.; } in.: £58 17s. 6d 
Hot-rolled deformed bars: As plain bars plus /1 
High-tensile (minimum yield point 44,000 Ib. per sq. in.): As mild steel plus 19s. 
(For basic prices and allowances for quantities exceeding 500 tons and extras 
for quantities less than 10 tons, lengths greater than 40 ft. or less than 5 ft., bundling, 
labelling, and delivery in other areas, see ‘‘ Concrete Year Book, 1961 "’.) 
Fabric per B.S. 1221A (per sq. yd.).—-No. 109: 3s. }d.; No. 121, 5s. 74d.; No. 124: 
38. 44d.; No. 125: 2s. 10d.; No. 126: 2s. 64d 
TimBer.—Sawn deal shutter boards: {95 to {100 per standard (165 cu. ft.); 1-in. 
boards: 1s. (av.) per sq. ft.; 1}-in. boards: 1s, 3$d. (av.) per sq. ft 





MATERIALS AND LABOUR 


Based on net cost of materials plus 10 per cent. and net cost of labour plus 45 per 
cent. for insurances, etc. (10 per cent.), on-costs (22 per cent.) and profit (10 per cent. 
on gross cost = 13 per cent. on net cost). No allowance for non-productive ordinary time, 
overtime, travelling time, fares, subsistence, etc. Wages (per hour).—-Carpenters and 
joiners: 5s. 1$d.; labourers: 4s. 6d.; mixer and hoist operators: 5s.; bar benders: 4s. 114d 
PORTLAND CEMENT CONCRETE (1! : 2: 4). 

Foundations (per cu. ft.).—3s. 6d. 

Suspended slabs (per sq. yd.).—6 in., 18s.; 7 im., 21s.; 9 in., 27s. 

Beams (per cu. ft.).—4s. Columns (per cu. ft.).—4s. 6d 

Walls (per sq. yd.).—6 in., 19s. 7d.; 9 in., 29s. 5d.; 12 in. and over (per cu. ft 

3s. 6d.). 

Extra (per cu. yd.) for rapid-hardening Portland cement. 1 : 2: 4.—2s. 8d. 
REINFORCEMENT.—Mild steel rods cut, bent and fixed (per cwt 

In floor slabs Stirrups, 

and beams’ In columns In walls binders, etc 
and over 738. 8d. 79S. | 77s. 1d 
. and } in 74S. 6d. 80s 77s. 11d 
755. 4d. Sis. > 73s od 
82s. rod 89s. 7 87s. 4d 

84s. 6d gis. ; 88s. 11d G8 

86s. 8d 93S. d QIs. 2d 103s. 8d 

87s. Od. 945 g2s. 3d 104s. od 

Fabric per B.S. No. 1221A in flat areas (per sq. yd.) including straight cutting 
No. 109: 4s. 4d.; No. 121: 7s. 11d.; No. 124: 4s. 9d.; No. 125: 4s. 1}d.; No. 126: 3s. 64d 
SHUTTERING (FoRMWoRK).—Assuming five uses of wooden shutters for floor soffits 

and walls, and three uses for beams. 

Soffits of floors, flat roofs, etc. (per sq. yd.): 16s. 2}d.; ditto sloping: 18s. 1d 

Walls and partitions (per sq. yd.): ‘¥ 10d.; ditto curved: 2€s. 7d 

Rectangular beams, lintels, columns, etc. (per sq. ft.): 2s. 8d.; ditto circular: 3s. 8d 
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“STABIL’ BINDERS 


In one simple action they fix reinforcing 
rods as though welded. No slipping. 
No “fiddling” with wire. No tools to 
get mislaid. Any workman can use them. 
Made in all sizes for binding j-inch up 
to 1}-inch rods. Give “Stabil” Binders 
a trial and judge for yourself. 
@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS L"? 


JAMES ESTATE, WESTERN RD., MITCHAM, SURREY 
Phone: MiTcham 0121 
2 AT 


MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 5d. a word : minimum, 
12s. Situations Vacant, 6d. a word: 
minimum, 15s. Other miscellaneous adver- 
tisements, 6d. a word: minimum, 1535. 
Displayed advertisements, 408. per column 
inch. Box number 1s. extra. 
Advertisements must reach this office, 14 


Dartmouth Street, London, S.W.1, the 
26th of the month preceding . 











SITUATIONS WANTED. 

SITUATION WANTED. Young Lebanese structural 
engineer with two years’ experience in reinforced concrete 
design (Member of A.S.C.E.; expecting M.Sc. in structural 
engineering next June) seeks employment with contractor 
or design office in Eur Africa or the Middle East 
Write to S. Bataot, Graduate School, University of 
Tennessee, Knoxville, Tenn., U.S.A 


SITUATIONS VACANT. 
SITUATIONS VACANT. Reinforced 


signers and own bureau—no . 
Permanent positions. Call BUSINESS VACANCIES 
BUREAU, 28 Victoria Street, Londos, 8.W.1. 
Telephone Abbey 7200. 

SITUATION VACANT. A vacancy exists in a small 
design office in Bristol for a reinforced concrete designer- 
detailer of Higher National standard to assist the senior 
engineer. Work varied and interesting. Reinforced con 
crete design experience casential and high standard of 
draughtsmanship desirable. Pive-days’ week. Apply in 
writing to Procresstve Srevucrurrs Lro., Berkeley 
Cottage, Berkeley Square, Bristol, & 

SITUATION VACANT. Reinforced Concrete Engineers 
require Draughtsman for Project and Estimating Depart 
ment at Head Office, Harrow. Write full details to 
Brereum & Partners, 167 Imperial Drive, Harrow. 
SITUATIONS VACANT. Designer-detailers and detailers 
required for interesting work mm a happy office. Permanent 
appointments. Unusual methods of detailing taught. 
Fair pay and luncheon vouchers. M. M. Kuan, B.Sc, 
M.LC.E., 88 Rochester Row, London, S.W.1. ViCtoria 
9858. 

SITUATIONS VACANT. Reinforced concrete designers 
and detailers required for industrial and framed structures. 
Structural steelwork an advantage. Salaries {500 {1100 
according to age and experience to right men, who need to 
be quick, competent and conscientious. FPive-days’ week 
Luncheon vouchers Interviews evenings and Saturdays 
R. L. Bourgut & Paxtwers, 85-87 Clarence Street, 
Kingston-upon-Thames. Telephone: Kingston 0877, 0285/ 
0323. Evenings: Elmbridge 2654. 

an ny ay VACANT. Consul engineers have 
vacancies for the following: Reinf concrete ae 
with A.M.1.Struct.E.; Designer-detailers with H.N 
similar; Detailers with minimum two years’ experience. 
The positions are t, with opportunity for advance- 
ment. and pleasant conditions. Salaries in 
——— A we experience. Byiawpern, Waporiu & 
PaRtwers, b 5 *wenlbiey Park Drive, Wembiey 
SITUATIONS VACANT. Reinforced concrete detailers 
required by Leowanp & Garant in their South London 
drawing offices. Only top men not orn High 


concrete de- 





salaries. Interview by app , P Tate 
Gallery 8496. 

SITUATIONS VACANT Structural and civil engineer 
ing draughtsemen required for Chichester office (rood 
prospects for promotion Varied and interesting work 
Apply im writing, Stating age, ¢xpenence and salary ex 
pected, to AncuipaLo Snaw, B.Se., M.IA.B., 11 Little 
saxdon, Chichester 

SITUATIONS VACANT Applications are invited by 
a consulting engineer, from al! grades of ussistants, for 
a new office shortly to be opened in Streatham, Wunbledon 
or Richmond areas Very pleasant working conditions 
Bonus twice a year Holidays as individually arranged. 
First-class knowledge required in respective grades of one 
of the following: lo-situ, precast and prestressed concrete 


and structural steel, as apphed to buildings, factories and 
industrial plants. Please state age, experience and salary 
required to Box 4728, Concrete anp ConsTRucTIONAL 
Encineerine, 14 Dartmouth Street, London, 5.W.1 
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SITUATION VACANT. 
concrete 


in gaining design ex 

excellent prospects “Five days’ week. yo ager stating full 
Supuahiinek, Oo em to Fanwan anp Dark, Romney ieee, Tufton 

Street, London, 


SITUATION VACANT. Civil engineering assistant re- 
i tg oy and a organisation for work in 
company is on the design and 
construction of a wide variety otk i trial and commercial 
projects throughout the country, and the vacancy arises 
through expansion. The successful applicant will be 
to obtain professional qualifications. Please 
send details of age, traiming, experience and a: ximate 
required to Tae Curer Civ Excineer, lwousteiar 
Devetorment & Consrevction Lrp., Industrial House, 
Stratford-upon-A von. 


MANAGER 
for a 


PRECAST CONCRETE WORKS 


The Directors of an old-established Company seek 
for a new precast concrete works in 


know- 

2 nigel ce pce wei 

costing, laSour control, production 

knowledge of simple reinforced concrete 

ign and experience in p ssing techniq 

be an advantage. 

A certain amount of technical training will be given, 

but progress with the Company will depend on 

; tive and ability as com- 





appointment in the range up to {1500 p.a. 
scheme Com 


and pany car. 
Write for interview in the first instance with brief 
history to Box 4726, Concrere anp 
OnsTRUCTIONAL ENcrNEERING, 14 Dartmouth 
Street, London, S.W.1. 


SITUATIONS VACANT. Reinforced Concrete Designer/ 
draughtsman required, O.N.C. or H.N.C. an advantage, 
o a qualified or post-graduate engineer required to work 
and detai! trames, 

multi. storey flats 

permanent position, staff pension fund and profit- sharing 
scheme. Apply Tecuwicat Director, Concrete (Mip- 
Lanps) Lrv., Dovehouse Fields. Lichfield, Staffs. Tele- 
phone: Lichfield 3555. 


SITUATION VACANT. Qualified or Post-graduate 
Engineer to work on contractual basis. First period 
minimum of one year. Higher than normal salary paid. 
The work includes the designing and detailing of precast 
concrete frames, including multi-storey flats and buildings. 
Excellent opportunity to gain experience of this type of 
work Box 4727, Concrete awp CowstructiowaL 
Ewncinerninc, 14 Dartmouth Street, London, S.W.1. 


SITUATIONS VACANT. Designer-detailers and detailers 
with a minimum of four years’ experience in reinforced 
concrete are invited to apply for progressive posts in con- 
sulting engineer's office in Westminster. Apply A. I 
Beer, 96 St. George's Square, London, S.W.1 


SITUATIONS VACANT. Draughtsman and junior 
draughtsman required by specialist glass and ferro-concrete 
company. Knowledge of building construction essential 
Bonus and non-contributory pension schemes. Five-days’ 
week. Write or phone details of experience, age, salary 
required, to Lenscrere Lrp., Queen's Circus, London, 
S.W.8. MACaulay 106; 


E. J. COOK & CO. 
(ENGINEERS) LTD. 


require 
REINFORCED CONCRETE 
DETAILERS 
and 
DESIGNER-DETAILERS 
Salaries according to ability and experience. Five- 
days’ week. Luncheon vouchers. Pension 
scheme. Write or for «@ tion 


telephone 
form from 54 South Side, Clapham Common, 
London, S.W.4. (Macaulay 5522.) 








mediate R.I.B.A. standard. 





THE LUMMUS COMPANY LIMITED 


Imperial House, 80, Regent Street, London, W.! 


Designing Engineers and Constructors for Industry 
invite applications for the following staff :— 


ARCHITECTURAL DESIGN DRAUGHTSMEN 


Applicants should have 5 or more years general experience and preferably be of inter- 


SENIOR REINFORCED CONCRETE DESIGN 
DRAUGHTSMEN 


Experience in oil refinery and chemical plants an advantage. 


Five-days week. Sickness and pension schemes. Luncheon and Social club where 
subsidised meals are obtainable. Apply in writing to the Personnel Officer. 
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SITUATIONS VACANT. Structural engineers, designer- 
detailers and detailers experienced in reinforced concrete 
or steel for permanent posts with consultants by Victoria 
Station. Minimum standard O.N.C. of chartered for 
senior posts. Large volume of interesting work and oppor- 
tunities for responsibility and advancement. One day 
absence per week granted for school where necessary. 
Top salary; paid overtime; bonus; luncheon vouchers; 
sickness, pension and insurance scheme. H. L. Warer- 
maw & Pantwers, 84 Eccleston Square, London, S.W.1 
TATe o157. 


SITUATION VACANT. Reinforced concrete designer- 
detailer required in consulting engineer's office, Holborn 
Work includes wide variety of large and important con- 
tracts including multi-storey structures. Commencing 
salary {1250 approx. per annum according to expenence 
and qualifications. Pension and bonus schemes in opera 
tion. Applications will be treated as confidential and this 
vacancy has been notified to all members of our own staff 
Box 4730, Concrete anp ConsTeuctTiOnaL ENGINEERING 
14 Dartinouth Street, London, S.W.1 


SITUATIONS VACANT Consulting engimeers require 

(a) Experienced reinforced concrete designer 

(6) Reinforced concrete detailers 

(c) Structural engineers with general expenence 
Salaries according to age and experience. Pension scheme 
Apply, stating age, qualifications and experience, to 
BERTRAM DONE & PARTNERS, 55 Cross Street, 
Manchester, 2 


SITUATIONS VACANT Designer-detailers for rein 
forced concrete. Experience in civil engineering an 
advantage. Also detailers with several years’ experience 
Salaries according to qualifications and expenence. Lun 
cheon vouchers provided Interesting and varied work, 
with prospects. Apply in writing to Huspaxp & Co 
Consulting Engineers, 58 Victoria Street, London, S.W.1 


SITUATIONS VACANT Estimators required for large 
firm of reimforced concrete engineers. Good salaries, 
prospects of promotion, permanent positions, staff pension 
fund and profit-sharing scheme. O.N.C. or H.N.C. an 
advantage. Apply Tecuwicat Director, Concrere 
(Mrptawsps), Lrp., Dovehouse Fields, Lichfield, Stafis 
Telephone: Lichfield 4555 


SITUATIONS VACANT. Reinforced concrete designer- 
detailers, semor and intermediate, required by consulting 
engineers. Commencing salary up to{1100p.a. Luncheon 
vouchers. Pension scheme. Epwaxp A. Pircuse & 
Partwers, 14 Queenhithe, London, E.C.4. CENtral 9881. 


SITUATION VACANT. An experienced qualified struc 
tural engineer prepared to undertake reinforced concrete 
and steelwork designs, drawing and advice during the 
evenings. Box 4729, Concrete axp ConsTeucTiowaL 
Ewncinereine, 14 Dartmouth Street, London, 5.W.1 


SITUATION VACANT. Senior reinforced concrete 
designer required, able to take responsibility, prepare 
schemes, visit sites, et: Apply in writing to Jaues E. 
Warprorrer, Consulting Engineer, 50 Belgrave Road 
London, S.W.1 


SITUATIONS VACANT Engineering assistants (H.N ( 

Standard) required for reinforced concrete design and de 
tailing. Experience in design of hquid-retaining structures 
will be an advantage. Salary range {S00-(1200 pet 
annum. Luncheon vouchers. Pension scheme. Applica- 
tions, quoting Reference No. 410, to Howaxp Humpurrys 
& Sons, Consulting Engineers, West Street, Epsom, Surrey 





STAFFORDSHIRE COUNTY COUNCIL 
County Architect's Department 


APPOINTMENT OF ASSISTANT 
STRUCTURAL ENGINEER 


Applications are invited from suitably qualified 
candidates for this post, on Grade A.P.T. 111/1V 
sulary commencing within Grade III ({960-41140 
per annum according to quahfic ations and 
experience 

Applicants should be Chartered Structural 
i ngineers 

The Council may be able to assist with housing 
accommodation in cases of need, and also has 
a scheme for loans to employees wishing to 
purchase their own houses 

Good working conditions; assistance with 
removal expenses; et< 

Forms of application from P. Woopcock 
F.R.1.B.A., County Architect, Green Hall, Lich 
field Road, Stafford 

Closing date—agth February, 1961 


T. H. Evaws, Clerk of the County Council 

















Apply to: 


Chief Engineer 


100 Stewarts Road 
London, S.W 38. 





REINFORCED 
DESIGNERS, DESIGNER/DETAILERS & DETAILERS 


Required by leading firm of Reinforced Concrete Specialists. 
Excellent conditions in expanding drawing office. 


R. 1. Lancaster, B.Sc., A.M.1.C.E., A.M.1.Struct.E. 


The Rom River Co. Ltd. 


Phone: MACaulay 7271! 


CONCRETE 

















lavi CONCRETE AND CONSTRUCTIONAL ENGINEERING Fesevary, 1961 


- CIVIL/STRUCTURAL ENGINEER 


gy are invited from Corporate Members 
the Institutions of Civil/Structural Engineers 
for a permanent appointment in the Civil Engi- 
neering Section of “The National Coal Board, West 
Midlands Division, Himiey Hall, nr. Dudley, Worcs. 
The appointment will be within the salary range 
of {1000-41550 per annum, and the starting salary 
will be commensurate with qualifications and ex- 
perience. 

The Division has on hand a large programme of 
imteresting work offering experience of a varied 
nature. 








The mt iS Super bh 


gg me quoting CCE on forms obtainable 

the Divistonat Carer Starr Orricer, 
ottinns Coat Boarp, Himiey Hall, ar. Dudley, 
Wores., to be returned by 28th February 1961 


ARTEK (U.K.) LTD. 
require in 

BOURNEMOUTH 

additional structural staff 
Designers and detailers experienced in reinforced 
concrete, for permanent posts in expanding office. 
Interesting and varied work; modern offices; ex- 
cellent conditions and prospects. Interviews 
London or Bournemouth (expenses paid). Apply, 
fullest details, to Royal London House, Lans- 
downe, Bournemouth. 


FOR SALE. 
FOR SALE. Steel guttering, ironwork, sheet metal work. 


E. Steruens & Sow .Lrp., Bath Street, London, E.C.1. 
Clerkenwell 1731. 


SERVICES OFFERED. 
SERVICES OFFERED. Structural Engineers offer fast 
and accurate design and detailing service including bar 
listing. All types of Reinforced Concrete work. Box 
722, Cowcrere ann Consrauc panes ENGINEERING, 14 
Bertmouth § Street, London, S.W 








——— 
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Trent Gravels 
10,000 tons per week 


Washed & Crushed |} In. to } In. 














TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone : Nottingham 25-4255 














TECHNICAL ASSISTANT 


Tue PusiisHers of this journal 
have a vacancy for a Technical 
Assistant on the 


EDITORIAL STAFF 


Applications are invited from 
young engineers having a sound 
knowledge of the basic principles of 
structural design in general and of 
reinforced concrete in particular. 
Some experience of prestressed con- 
crete, the precast concrete industry, 
industrial chemistry, or contracting, 
and some knowledge of a foreign 
language are advantageous though 
not necessary, but ability to write 
plain English is essential. 

The duties combine routine work 
with more interesting work relating 
to the collection and preparation of 
copy for technical journals and 
books. Satisfactory technical back- 
ground is more important than 
experience of publishing. 


The position, which is permanent 
after a probationary period, offers 
excellent opportunities for advance- 
ment in status and remuneration 
for the right man. Bonus and 
pension schemes in operation. Lun- 
cheon club. Five-days’ week with 
occasional Saturday mornings 
Generous holidays. 


Applications, which should state 
age, brief particulars of education 
and experience, salary required, and 
date when free, should be marked 
** Confidential "’ and addressed to 


The Managing Editor, 


ComcRETE PUBLICATIONS, LTD., 
14 Dartmouth Street, 
London, S.W.1 











SERVICES OFFERED. 


SERVICES OFFERED. Structural engineer offers 
accurate design and detailing, all types of concrete work 
Bar schedule included. Box 4731, Concrere ann Con 
STRUCTIONAL Encinerxine, 14 Dartmouth Street, London, 
S.W.1. 


SERVICES OFFERED. (Qualified structural and civil 
engineer (London degree) offers fast design and detailing 
service for all types of structures. Box 4732, Concrete 
AND CONSTRUCTIONAL ENGIneERING, 14 Dartmouth Street, 
London, S.W.1 

SERVICES OFFERED. Experienced structural detailer 
will undertake tracing work athome. Box 4733, Concrere 
AND ConsTRucTURAL EwnGineerinG, 14 Dartmouth Street, 


London, S.W.1. 
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OVER 2,000 TONS OF TENTOR BARS 
WENT INTO THE BUILDING OF THE NEW 
BBC TELEVISION CENTRE AT WHITE GITY 


Tentor Bars for concrete reinforcement have a 

high tensile and bond strength; save up to 15°, of the 
cost of plain rounds ; require no hooks ; can be supplied 
cut or bent to specifications, in sizes from 4" to 14”. 
Tentor Bars are supplied by the following companies 

and their branch offices :— 

B.R.C. STEEL LTD, Silkmore Lane, 

Stafford. Stafford 444 

G.K.N. REINFORCEMENTS LTD, 22 Kingsway, 

London, WC2. CHAncery 1616 
MCCALL & CO. (SHEFFIELD) LTD, P.O. Box 41, 

Sheffield. Rotherham 2076 

STEEL, PEECH & TOZER, LTD, Branch of The United Steel 
Companies Ltd, The Ickles, Sheffield. Sheffield 41011 


Architects: Norman & Dewbarn Civil Engineer to the BBC: 
M. T. Tudsbery cas. Main 


Contractors: Superstructure: 
Higgs & Hii Lad. Foundations: G. Wimpey & Co. Led. 
THE TENTOR BAR COMPARY LTD. (Baa) 


GEN HOUSE - 22 1 NGSWAY ~ LONDON WC2 ~ TEL: CHANCERY 1616 - GRAMS: TENTORED - WESTCENT - LONDON 





ixvi CONCRETE AND CONSTRUCTIONAL ENGINEERING | Fesevary, 1961 


CIVIL/STRUCTURAL ENGINEER 


Applications are invited from Corporate Members 
of the Institutions of Civil/Structural Engineers 
for a permanent appointment in the Civil Engi- 
ueering Section of the National Coal Board, West 
Midlands Division, Himley Hall, ar. Dudley, Worcs 


The appointment will be within the salary range 
of {1000-1550 per annum, and the starting salary 
will be commensurate with qualifications and ex 
perience 

The Division has on hand a large programme of 
interesting work offering experience of a varied 
nature 


The appointment ts superannuable 


Applications quoting CCE on forms obtainable 
from the Divisionat Cuter Stare Orricer 
Nationat Coat Boarp, Himiley Hall, ar. Dudley 
Wores., to be returned by 28th February ro61 


ARTEK (U.K.) LTD 
require in 

BOURNEMOUTH 

additional structural staff 
Designers and detailers experienced in reinforced 
concrete, for permanent posts ip expanding othce. 
Interesting and varied work; modern offices; ex- 
cellent conditions and prospects. Interview 
London or Bournemouth (expenses paid Apply, 
fullest details, to Royal London House, Lans 
downe, Bournemouth 


FOR SALE. 


FOR SALI Steel guttering, ironwork, sheet metal work, 
E. Steruens & Sow .Lrp., Bath Street, London, I 
Clerkenwell 1741 


SERVICES OFFERED. 


SERVICES OFFERED. Structural Engineers o 
and accurate design and detailing service 

listing. All types of Reinforced Concrete w 

4722, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
Dartmouth Street, London, S.W.1 

















10,006 tons per week 
Washed & Crushed |} In. to 3 in. 


We are the leading suppliers of high-class concrete 
in the ares shown sbove. Prompt 


guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone : Nottingham 25-4255 








TECHNICAL ASSISTANT 


THE PuBLisHERS of this journal 
have a vacancy for a Technical 
Assistant on the 


EDITORIAL STAFI 


Applications are invited from 
young engineers having a sound 
knowledge of the basic principles of 
structural design in general and of 
reinforced concrete in particular 
Some experience ot prestressed con- 
crete, the precast concrete industry, 
industrial chemistry, or contracting, 
and some knowledge of a foreign 
language are advantageous though 
not necessary, but ability to write 
plain English is essential 


The duties combine routine work 
with more interesting work relating 
to the collection and preparation of 

opy for technical journals and 
books. Satisfactory technical back 
ground is more important than 
experience of publishing 


rhe position, which is permanent 
alter a probationary period ofiers 
excellent opportunities for advance 
ment in status and remuneration 
for the right man Bonus and 
pension schemes in operation. Lun 
cheon club Five-days’ week with 
Saturday 
Generous holidays 


occasional mornings 


Applications, which should state 
age, brief particulars of education 
and experience, salary required, and 
date when free, should be marked 

Confidential "’ and addressed to 

The Managing Editor 
CONCRETE PUBLICATIONS, LTD., 

14 Dartmouth Street 
London, S.W.1 











SERVICES OFFERED. 
SERVICES OFFERED 
accurate desig 
Bar schedule 
STRUCTIONAL FE 


S.W.t 
SERVICES OFFEREI 


engineer (London degree 

service for all types of 

anp Constructionar E» 

London, S.W.1 

SERVICES OFFERED. |} 

will undertake tracing work at home 
AND CONSTR URAL Ew 

London, 5.W.1 
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OVER 2,000 TONS OF TENTOR BARS 
WENT INTO THE BUILDING OF THE NEW 
BBC TELEVISION CENTRE AT WHITE CITY 


Tentor Bars for concrete reinforcement have a 

high tensile and bond strength; save up to 15°, of the 
cost of plain rounds; require no hooks ; can be supplied 
cut or bent to specifications, in sizes from 4” to 1}”. 


Tentor Bars are supplied by the following companies 
and their branch offices :— 





B.R.C. STEEL LTD, Silkmore Lane, 

Stafford. Stafford 444 

G.K.N. REINFORCEMENTS LTD, 22 Kingsway, 

London, WC2. CHAncery 1616 

MCCALL & OO. (SHEFFIELD) LTD, P.O. Box 41, 

Sheffield. Rotherham 2076 

STEEL, PEECH & TOZER, LTD, Branch of The United Steel 


Companies Ltd, The Ickles, Sheffield. Sheffield 41011 


: Norman & Dewbarn Ciel Engineer to the BBC: 
M. T. C.3.8. Main Contractors: Superstructure: 
Higgs & Hill Led. Foundations: G. Wimpey & Co. Lad. 


THE TENTOR BAR COMPANY LTD. (xq) 


GKN HOUSE - 22 KINGSWAY * LONDON WC2 - TEL: CHANCERY 1616 - GRAMS: TENTORED - WESTCENT - LONDON 
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CONSTRUCTION AT ITS BEST, 















































Specialists in Reinforced Concrete Design 
and Suppliers of Reinforcement 


THE BRITISH REINFORCED CONCRETE ENGINEERING CC. LTD., STAFFORD 


London, Birmingham, Bristol, Chelmsford, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, 
Glasgow, Dublin, Belfast, Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver 
Export Soles: 54 Grosvenor Street, London W./ 
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